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[losicHuTEeNnbHAA 3alIMCKa

Pabouas nporpamMmma yueOHOTO npeaMeTa « XMMHUsD COCTaBJIeHa Ha OCHOBE:
- ®enepanbHoro 3akoHa PO “O06 obpazoBanuun’ ot 29.12.2019 Ne 279-D3 (¢ nocnenyomuMy U3MEHEHUSIMU )
- @enepalibHOTO roCyAapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapTa CpeIHero 0011ero oopa3oBaHus,

- [Ipukazom MunoOpHayku Poccuu ot 06.10.2009 Ne 413 (B penaxiuu ot 01.12.2020)

- OcHOBHOM 00pa3zoBaTenbLHOM MporpaMMbl cpeaHero oomero oopaszoBanus MAOY COII Nel56
- [IpumMepHoOii mporpaMMoil 0 y4eOHOMY MPEAMETY « XUMHUSI»

- [IporpamMmoii BociuTaHus AJig ypoBHs cpeHero oomero oopazosanuss MAOY COIII Nel56

Knacc KomnuecTBO 4acoB B HEIEIIO KommnuecTBO 94acoB B roj
10 kiacc 1 34
11 kiacc 1 33
KoanyecTBO 4acoB 3a ypOBEHb 67

1.Ilnanupyemsie pe3yJibTAThI OCBOCHUSA Y4eOHOI0 IpeaMera

IInanupyembie pe3yJIbTaThbl 0CBOEHHUS Y4eOHOI0 NpeaMeTa:

JIMYHOCTHBIE PE3YJIbTATDI:
® 0CO3HaBaTh €IMHCTBO U IIEIOCTHOCTh OKPY’KAIOIIEr0 MUPA, BOZMOXKHOCTH €T0 IMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE

JNOCTHKCHUW HAYKU;

® JIOCTCIICHHO BBICTpanuBaTh cOOCTBEHHOE LHEJIOCTHOC MUPOBO33PCHUC: OCO3HABATD HOTpC6HOCTB U T'OTOBHOCTB K
CaMOO6pa3OBaHI/IIO, B TOM 4YHUCJIC U B paMKax CaMOCTOSITECJILHON JCSATECIbHOCTH BHE IIKOJIBI,

® OLCHUBATDL )KU3HCHHBIC CUTYyallH C TOUKHU 3PCHUA 0e30MmacHOro o6pa3a JKU3HU U COXPAaHCHUS 3J0POBbBA;

® OLICHUBATbH PKOJIOTMYECKUM PUCK B3aUMOOTHOIIIEHUH YEJIOBEKA U MPUPOJIBL;
¢ (opmMupOBaThH IKOJIOTUUECKOE MBIIIJIEHUE: YMEHUE OIICHUBAThH CBOIO JEATEIHLHOCTh U MOCTYNKHU APYTUX JIOJCH C TOUKU

3pEHUS COXPAHECHUS OKPYKAIOIICH CPeIbl - TapaHTa KU3HH U 0JIaromoTydus Jito1ei Ha 3emiie.

METAIIPEIMETHBIE PE3YJIBTATDI:

MeranpeaMeTHbIe Pe3yJIbTaThl Kypca OCHOBAaHbI HA (POPMUPOBAHUYU YHUBEPCAIbHBIX YUEOHBIX IEUCTBHIA.




Jluunocmuole YV/I:

(dhopMUpOBaHHE OTBETCTBEHHOT'O OTHOIIECHUS K 00YYEHUIO

OTIpeIeJICHUE CBOCH JIMYHOM MO3UIIMHU, aJIeKBaTHOU U TuddepeHIInpoBaHHON
dhopMupoBaHHE HHTEPECA K TPEIMETY

OBJIaJICHUE HAaBBIKAMU MPAKTUUYCCKON JIEATCIIBHOCTH

Pezynamuenvie YV/I:
OOyuaromuiics:

oOHapyXUBacT U (GOPMYIUPYET YyIeOHYIO MPOOIEMY O PYKOBOJCTBOM YUUTEIS;

CTaBHT )b JICTEILHOCTH HA OCHOBE MTOCTABIICHHOM MPOOJIEMBI M MpE/IjIaraeT HeCKOJIBKO CITIOCOOOB €€ JIOCTHKCHHS;
BBIJIBUTAET BEPCHUH PEIICHUS ITPoOJIeMbl, 0CO3HaBasi KOHEUHBIN Pe3yibTaT, CAMOCTOSTEILHO aHAIU3UPYET YCIOBUS
JOCTHKEHUS 1IEJIM Ha OCHOBE YU€Ta BBIJICJICHHBIX YUYHUTEJIEM OPUEHTUPOB JEHCTBUS B HOBOM Y4E€OHOM MaTepuale;
IJIAHUPYET PECYPCHI IS TOCTIDKCHHS 1ISIIH;

Ha3bIBACT TPYAHOCTH, C KOTOPHIMHU CTOJIKHYJICS IIPH PEIICHUH 33J1auH, U IpeyiaracT MyTH X MpeoaoieHus/ n30eranus B
JTaJbHEHINEH AeITeIbHOCTH,

B JINAJIOTE C YYUTEJIEM COBEPIICHCTBYET CAMOCTOSITEILHO BIPAOOTAHHBIC KPUTEPHUH OLICHKHU.

lloznasamenvnvie YV/I:
Obyuarowuii

= CUMTBHIBaeT HHGOPMAIIHIO, PEICTABICHHYIO C HCIIOJI30BaHUEM paHee HEM3BECTHBIX 3HAKOB (CUMBOJIOB) TIPH
HaJUIUH UCTOYHHUKA, COAEPKAIIETO UX TOJKOBAHHUE;

= CO3JaeT MOJICTTH M CXEMBI JJIs PEIICHHS 3a71aY;

= OCYIIECTBIISICT PACIIUPEHHBIN MOUCK HHPOPMAIIMH C UCIIOTB30BaHUEM pecypcoB OnbimoTek u HTepHEeTa;

=  TIEPEBOJIMT CJIOXKHYIO IT0 COCTaBY MH(POpMAIHIO U3 rpad)ueCcKOro WM CUMBOJIBHOTO MPECTaBICHUS B TEKCT
U Ha00OpOT;

»  YCTAHABJIMBAET B3aMMOCBS3b OMMMCAHHBIX B TEKCTE COOBITHH, SIBIICHHM, ITPOIIECCOB;

= yYacTBYET B IIPOCKTHO- UCCIIEAOBATCIIBCKON IEATEIILHOCTH,

= TPOBOJUT HAOJIIOJICHUE U SKCIIEPUMEHT T0J] PYKOBOJICTBOM YUHUTEIIS;

= OCYHICCTBJISICT BBIOOP Hamboiee 3(pEeKTUBHBIX CIIOCOOOB pelieHUs 3a7a4 B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBHUI;

= JIaCT ONPEACIICHUE TTOHATHUSM;

»  YCTaHABJIMBAET MPUYNHHO-CJICICTBEHHBIC CBSI3U;



= 00001IaeT MOHATHS — OCYIIECTBIIAET JJOTUYECKYIO OTIEPAITHIO TIEPEX0a OT BUOBBIX MMPU3HAKOB K POJOBOMY
MOHSTHIO, OT MOHSATUS C MEHBIIUM 00BbEMOM K MOHSATHIO C OOJIBIIUM 00bEMOM;
= CTaBUTb NPOOJIEMY, APTYMEHTHPOBATD €€ aKTyalIbHOCTb;
= CaMOCTOSITEJIbHO IPOBOJUTH UCCIIEIOBAHNE HA OCHOBE MPUMEHEHUSI METOJI0B HAOIIOACHHS U SKCIIEPUMEHTA.
Kommynukamusnvie YV/I:
= coOJr0/1aeT HOPMbI TyOJITMYHON PEYH U PETJIAMEHT B MOHOJIOT€ U TUCKYCCHUU;
* TI0JIB3YETCS aJIEKBATHBIMU PEUEBBIMU KIIUIIIE B MOHOJIOTE (ITyOJIMYHOM BBICTYTUICHUH ), AUAJIOTE, TUCKYCCUU,
dbopmynrpyeT COOCTBEHHOEC MHEHUE U TTO3UIIHI0, apTYMEHTHPYET HX;
* YCTaHAaBJIMBAET U CPABHUBAET PA3HbIC TOUKU 3PEHUS, MIPEXKEC YEM IPUHUMATH PEILICHUS U JIeJIaTh BLIOOD;
= OCYIIECTBJISICT B3aUMHBIN KOHTPOJIb U OKa3bIBAECT B COTPYAHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;
» OPraHU30BBIBACT U IUIAHUPYET YUYEOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;
= yMeeT paboTaTh B IpyINe — yCTaHABIUBAET paboure OTHOIIEHUS, SOPEKTUBHO COTPYIHUYACT U
CIOCOOCTBYET MPOIYKTUBHON KOOIEpalluK; HHTEIPUPYETCS B TPYMHITy CBEPCTHUKOB U CTPOUT MPOTYKTUBHOE
B3aMMO/ICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;
.® YUUTHIBATh PA3HbIE MHEHHUS U UHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3UITHIO.
NPEAMETHBIE PE3YJIBTATHI:
Iliianupyemblii pe3yjabTar - TPeOOBaHUS K YPOBHIO NNOATOTOBKH.

B pe3ynbTaTte uzydeHusi yueOHoOro npeamera « XMMHUsS» Ha YPOBHE CPEHEro 001Iero 00pa3oBaHus

BbIIYCKHUK HA 0230BOM YPOBHE HAYYUTCS:

— pacKpbIBaTh Ha MpUMEpaxX pojb XUMUU B POPMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI MUPA U B IPAKTUYECKOM
NEATEIIbHOCTH YEJIOBEKA;

— IEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBS3b MEXKIY XUMHEN U IPYTUMU €CTECTBEHHBIMU HayKaMU;

— pacKpbIBaTh Ha MpUMEPaX MOJ0KEHUSI TEOPUU XUMUYecKoro ctpoenust A.M. byTtieposa;

— noHuMaTh ¢uznueckuii cmuich [lepuoaudeckoro 3akona /[.1. MenieneeBa u Ha ero OCHOBE OOBSICHATH 3aBUCUMOCTb CBOWCTB
XUMUYECKUX DJIEMEHTOB U 00pPa30BaHHBIX UMH BEIIECTB OT AJIEKTPOHHOTO CTPOSHHUS aTOMOB;

— OOBSACHATHh MPUYNHBI MHOTOOOPAa3us BEIIECTB HA OCHOBE OOIIMX MPEICTABICHUN 00 UX COCTaBE M CTPOCHUH;

— IPUMEHSTH TIPaBUJIa CUCTEMATHYECKOW MEKTyHAPOJHOW HOMEHKIIATYPHI KaK CPEJICTBA PA3INUCHUS U UACHTU(UKAIINH
BEIIECTB IO UX COCTaBY U CTPOCHHIO; — COCTABIISATh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbl OPraHUYECKHUX BEIIECTB KaK
HocHTellel nH(OpMAIUU O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX U MPUHAJICKHOCTH K ONPEIEICHHOMY KJIACCy COEIMHECHMUIA;
— XapaKTepru30BaTh OPTraHUYECKHE BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABJIMBATh IPUYNHHO-CIIEICTBEHHbIE
CBSI3U MEXK1y JAHHBIMU XapaKTEpUCTUKAMU BELIECTBA;



— IPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIINI, pACKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA THIIMYHBIX MPEACTABUTENIEH KIIACCOB
OpPraHUYECKUX BEILECTB C LIEJbI0 X UJICHTU(PHUKALUU U 00bSICHEHNS 00J1aCTH IPUMEHEHMS,;

— IPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEaKMii Ha OCHOBE 3HAHUN O TUIIaX XUMUYECKOW CBA3M B MOJIEKYJIaxX
pEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

— UCIOJIb30BaTh 3HAHUS O COCTABE, CTPOEHUH U XMMHUYECKHUX CBOMCTBAX BEILIECTB JJIs1 O€30MaCHOTO IPUMEHEHUS B
IPAaKTUYECKOH 1€ATEIbHOCTH;

— IPUBOAUTH IPUMEPHI IPAKTUUECKOTO UCIIOJIb30BAHUS IPOAYKTOB NEPEPaOdOTKU HE(PTU U IPUPOAHOIO Iasa,
BBICOKOMOJIEKYJISIPHBIX COETMHEHH (ITOJIMATUIIEHA, CHHTETUYECKOT0 Kay4yKa, alleTaTHOIO BOJIOKHA);

— IPOBOJUTH OMBITHI 10 PACTIO3HABAHUIO OPraHUYECKHUX BELIECTB: MNIMIIEPHUHA, YKCYCHOW KUCIIOThI, HEMPEAEIIbHBIX KUPOB,
JIFOKO3bI, KpaxMaiia, 0eJIKOB — B COCTaBE€ MUIIEBBIX MPOIYKTOB U KOCMETUYECKUX CPEJICTB;

— BIAJETh MPAaBUJIAMU U ITpUEMaMU 0€3011aCHOM padOThI C XUMUYECKHUMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

— YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKLIUU U CMEUIEHUSI XUMUYECKOTO PABHOBECHS OT PA3IUUHBIX
(baKTOPOB C LIEJIbIO ONPEAEICHHS ONITUMAIBHBIX YCIIOBUN MPOTEKAHUS XUMUYECKHUX ITPOLIECCOB;

— IPUBOJUTH MMPUMEPHI TUAPOIIH3A COJIEH B TOBCEAHEBHOM KM3HU YEJIOBEKA,

— IPUBOJUTH IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA B IIPUPOJIE, IPOU3BOICTBEHHBIX MPOLECCAX U
KU3HEAESITEIbHOCTH OPraHU3MOB; — IPUBOJUTH PUMEPHI XUMUYECKUX PEaKLUi, paCKpPBhIBAOIINX OOIINE XMMHUECKHUE CBOICTBA
IIPOCTHIX BEIIECTB METAJIJIOB U HEMETAIIJIOB;

— IIPOBOJIUTH PACUEThl HA HAXOXKJECHHE MOJIEKYJIIPHON (DOPMYJIbI YIIIEBOAOPO/A 110 MPOAYKTaM CrOPaHUsI U MO €ro
OTHOCUTEJIbHOU INIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB;

— BJIaJIETh IpaBUIaMu 0€3011aCHOTO 0OpAaIIeHUs C €AKUMHU, TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBOM
XUMHH;

— OCYUIECTBJIATH MOMCK XMMUYECKOW MH(POPMALIUU 110 HA3BAHUIM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM (JOpMYJIaM BEIIECTB;

— KPUTUYECKHU OIIEHUBATh U UHTEPIPETUPOBATH XMMUUECKYIO MH(OPMAIIUIO, COJIEPKAILYIOCS B COOOIIEHUSIX CPEICTB MaCCOBOM
uHpopmanuu, pecypcax MHTepHeTa, HAy4YHO-TIOMYJISIPHBIX CTAThSIX C TOUKHU 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISX BBISIBICHHS OIUMOOYHBIX CYXJIEHUN U (POPMUPOBAHMSI COOCTBEHHOM MO3UINU;

— IIPEJICTABIIATD IMyTH PELICHUS INI00ANTBHBIX MPOOJIEM, CTOSIIUX MEePe YeTOBEYECTBOM: IKOJIOTHUECKUX, YHEPTETUYECKHUX,
CBIPbEBBIX, U POJIb XUMUU B PEIICHUH 3TUX MPOOIIEM.

BbinyckHMK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYYUTHCSH:

— WUIIOCTPUPOBATH Ha MPHUMEPAX CTAHOBJIEHHUE U SBOJIOLUIO OPraHUYECKONM XMMUU KaK HAYKH Ha pa3JIMYHbIX UCTOPUYECKHUX
dTamax ee pa3BUTUA; — UCIOIb30BaTh METOAbl HAYYHOTO MO3HAHUS MPHU BHIMOJIHEHUH TPOEKTOB U Y4eOHO-UCCIIEI0BATEIBCKUX
3a]1a4 110 U3yYEHUIO CBOMCTB, CITIOCOOOB MOJIYYEHUS U PACTIO3HABAHUS OPTAaHMYECKUX BEIIECTB;



— 00BSACHSATH MPUPOJTY ¥ CIIOCOOBI 00pA30BaAHMS XUMHUECKOW CBSI3U: KOBJICHTHOM (TIOJISIPHOM, HETIOJISIPHOI ), HIOHHOM,
METAJUINYECKON, BOJOPOJHOM — C LENBIO ONMPEAECICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

— YCTaHABJIMBATh TEHETUUECKYIO CBSI3b MEXK]y KJIacCaMU OPraHUYEeCKUX BEIIECTB JJi1 000CHOBAHUS MPUHIIUITAATBEHOM
BO3MOKHOCTH MOJIy4EHUSI OPraHUYECKUX COEAMHEHNN 3aJaHHOTO COCTaBa U CTPOCHHS;

— YCTaHaBJIMBATh B3AUMOCBSI3U MEXKY (PaKTaMu U Teopuel, TPUUUHOMN U CJIEICTBUEM MPHU aHAIN3E MPOOIEMHBIX CUTYalMi U
000CHOBaHUY MPUHUMAEMBIX PEIICHUN Ha OCHOBE XMMHUYECKUX 3HAHUH.

BoinyckHMK Ha yriiy0JIeHHOM YPOBHE HAYYMTCH:

— pacKpbIBaTh HA MPUMEPAX POJIb XUMUU B (HOPMUPOBAHUH COBPEMEHHON HAYYHON KapTUHBI MUPA U B IPAKTUYECKOMN
JEeSATEIBbHOCTH YEJI0BEKA, B3AUMOCBSI3b MKy XUMUEH U APYTUMH €CTECTBEHHBIMU HAYKaMHU;

— WUTIOCTPUPOBAThH Ha MPUMEPAX CTAHOBJICHUE U BOJIIOLUIO OPraHUYECKOM XMMHUH KaK HAYKH Ha Pa3IMYHbIX UCTOPUUYECKUX
ATanax ee pa3BUTHS;

— YCTaHABJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U NEPUOIUUECKUM
M3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEAMHEHUIN B COOTBETCTBHUHU C MOJOKEHUEM XUMUYECKUX JJIEMEHTOB B
[IEPUOIUYECKON CUCTEME;

— aHAJIM3UPOBATh COCTaB, CTPOCHHUE U CBOMCTBA BEILIECTB, IPUMEHSS ITOJI0KEHNS OCHOBHBIX XUMUYECKUX TEOPUIl: XHMHUYECKOTO
CTPOEHMS OpraHnueckux coennHenuii A.M. ByTtiiepoBa, cTpoeHUs aTOMa, XUMHYECKOM CBSA3U, AIEKTPOJIUTHIECKON JUCCOLUALINH
KHCJIOT U OCHOBaHHWI; yCTaHABIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3M MEK/ly CBOMCTBAMU BEILLECTBA U €r0 COCTABOM U
CTPOCHHUEM;

— IPUMEHSATH IPaBUJIa CUCTEMATUYECKON MEXAYHAapOAHON HOMEHKIIATyphl KaK CPEICTBA PA3NUUYEHUS U UACHTU(PUKAUN
BEILIECTB 110 UX COCTABY U CTPOEHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIbI HEOPraHUYECKUX U OPTaHUYECKHUX BEILIECTB KaK HOCUTENEH
MH(}OpMaIMU O CTPOCHHH BEIIECTBA, €T0 CBOMCTBAX U MPUHAJIEKHOCTH K ONPEEICHHOMY KJIACCY COCIMHEHU;

— 00BACHSTH MPUPOJTY U CIOCOOBI 00PA30BAHMS XUMHUYECKOW CBSI3U: KOBAJIEHTHOM (OIS PHOM, HEMOJISIPHOI ), HIOHHOM,
METAJIMYECKOU, BOJIOPOTHON — C LEBIO ONPEAEIECHNS XUMHUYECKON aKTUBHOCTHU BEIIECTB;

— XapaKTepu3oBaTh GU3MUECKUE CBOMCTBA HEOPTAaHUUYECKUX U OPTaHUYECKHUX BEIECTB U YCTAHABIMBATH 3aBUCUMOCTb
(U3MYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATNIMYECKON PEIIETKH;

— XapaKTeprU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUN XUMUYECKUX CBOWCTB MPOCTBIX BELIECTB, BOJOPOIHBIX COEANHEHUI,
BBICIIMX OKCHUJIOB U THJIPOKCHUOB;

— IPUBOJUTH PUMEPHI XUMUYECKUX PEAKIUH, pACKPBIBAIOIIMX XaPAKTEPHbIE XUMHUYECKUE CBOMCTBA HEOPraHUUYECKUX U
OpPraHUYECKUX BEIECTB U3YUYECHHBIX KJIACCOB C LENbI0 UX UACHTU(UKAIIMY U OOBSICHEHHS 00JIaCTH MPUMEHEHUS;



— ONPEACIISITh MEXAHU3M PEAKIIMM B 3aBUCUMOCTH OT YCJIOBUHM MPOBEJEHUS PEAKIIUHA U MPOTHO3UPOBATH BO3MOXKHOCTh
NPOTEKaHUS] XUMHUUECKUX PEaKIUii Ha OCHOBE TUIIAa XUMUYECKON CBA3U U aKTUBHOCTU PEAreHTOB;

— YCTaHaBJIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSTMHEHHUM OT XapaKTepa B3auMHOTO BIUSHUS
aTOMOB B MOJIEKYJaX € IEJIbI0 MPOTHO3UPOBAHUS MTPOYKTOB PEAKIINU;

— YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIIUU U CMEUIEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3IUYHBIX (PaKTOPOB
C 1IEJIbIO OTPEIETICHUS ONITUMAJIBHBIX YCIOBHM MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;

— YCTaHABJIMBATh TEHETHUECKYIO CBSI3b MEX]y KJacCaMU HEOPTraHWYECKUX M OPTaHMYECKUX BEIIECTB JIsl 000CHOBaHUS
MPUHIUNHATHHON BO3MOKHOCTHU MOJTYyUYECHHS] HEOPTaHUUECKUX U OPTaHUYECKUX COCTMHEHUHN 3aIaHHOTO COCTaBa U CTPOEHUS,
— MOJ0OUPATh PEAreHThl, YCIOBUS U ONPEACIIATH TPOAYKTHI PEAKIUH, TO3BOJIIONIUX pPeali30BaTh J1a00pATOPHBIE U
MIPOMBIILICHHBIE CTIOCOOBI MOJYYCHUSI BAXKHEHIIINX HEOPTaHUYECKUX U OPTraHUYECKHUX BEIIECTB;

— ONPEACIISITh XapaKTep CPeAbl B pe3yJIbTaTe TUIPOJIN3a HEOPTAaHUYECKUX U OPTAaHUYECKUX BEIIECTB U IPUBOJUTH MIPUMEPHI
TUPOJIM3a BEIIECTB B TOBCEIHEBHOM KU3HU YeJIOBEKa, OMOJIOTUUECKUX OOMEHHBIX MPOIECCaX U MPOMBIILICHHOCTH;

— MIPUBOJUTDH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPOJIE, TPOU3BOJCTBECHHBIX MPOIECCaX U
KUZHEACATEILHOCTH OPTAaHU3MOB; — 00OCHOBBIBATh MPAKTUYECKOE UCTIOJIb30BAHUE HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U
WX peaKIfil B IPOMBIILIEHHOCTH U OBITY;

— BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT T10 PACIIO3HABAHUIO U MIOJIYYEHUIO HEOPTaHUUECKUX U OPraHUYECKUX BEUIECTB,
OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM COEMHEHH, B COOTBETCTBUHU C MIpaBUJIaMHU U TIpreMaMu 0€30macHoi paboThI C
XUMUYECKUMU BEIIECTBAMH U JTAOOPATOPHBIM 000pYAOBaHUEM;

— IIPOBOJIUTH PACUETHI HA OCHOBE XMMHUYECKUX (POPMYJT U YpaBHEHUHN PEaAKIUi: HAXOXKIEHUE MOJICKYIISIPHON (POPMYIIbI
OpPraHUYECKOTO BEIIECTBA MO €0 MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIIIUX B €r0 COCTAB, WM MO MPOAYKTaM
CrOpaHMUsl; pacueThl MACCOBOM 10U (MaCcChl) XMMUYECKOTO COCTMHEHUSI B CMECH; pacdyeThl MacChl (00beMa, KOJTUYECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIUU, €CJIU OJHO U3 BEILECTB JaHO B U30BITKE (MMEET MPUMECH ); paCUEThl MACCOBOM MM 00BEMHOM
JIOJIA BBIXOJa TIPOJIYKTA PEAKIIUUA OT TEOPETUUYECKHA BO3MOKHOTO; pacyeThl TEIIOBOro 3¢ (deKkTa peakiiuu; pacyeTbl 00 bEMHBIX
OTHOIIICHUH Ta30B MPU XUMUYECKUX PEAKIUAX; pacueThl Macchl (00beMa, KOJIMUECTBa BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIU OJTHO
13 BEIIECTB JIaHO B BUJIE PacTBOPA C ONpeeICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIIECTBA;

— HCIIOJIB30BaTh METO/Ibl HAYYHOT'O MO3HAHUS: aHAJIN3, CHHTE3, MOACIUPOBAaHUE XUMUYECKUX MPOIIECCOB U SIBJICHUN MPHU
pelieHnn y4eOHO-ICCIIeI0BaTEIbCKUX 3a/1a4 110 U3YyUYEeHHUIO0 CBOMCTB, CTOCOOOB MOJYYeHUS U PACIiO3HABAHU S OPTaHUYECKUX
BEIIIECTB;

— BIAJCTh MPaBHJIaMHA 0€30TIaCHOTO OOpAIeHUs C €IKUMU, TOPIOYMMHU U TOKCUIHBIMU BEIIECTBAMHU, CPEJCTBAMU OBITOBOM
XUMUU; — OCYIIECTBIISATh MIOMCK XUMHUUIECKONU HH(DOPMAITUHU TI0 Ha3BaHUSM, HIICHTU(DHUKATOpaM, CTPYKTYPHBIM (opMyiam
BEIIIECTB;



— KPUTHYECKU OIICHUBATh U UHTEPIIPETUPOBATH XUMUUECKYIO HH(OPMAIIHIO, COACPKALLYIOCS B COOOIIEHUSIX CPEICTB MACCOBOM
uHpopmaimm, pecypcax MuTepHeTa, HAy4YHO-MIOMYJISIPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHOHAYYHOU KOPPEKTHOCTH B IIEJISIX
BBISIBJICHUSI OIIIMOOYHBIX CYXACHUI 1 PopMUpOBaHUSI COOCTBEHHOM MO3UIINH;

— YCTaHABJIMBATh B3aMMOCBSI3H MKy (PaKkTaMu U TEOpUEH, MPUUMHON U CJIEICTBUEM MPHU aHATIN3€ MPOOJIEMHBIX CUTYyAIUi U
000CHOBaHUY MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHU;

— IIPEICTABIIATH IyTH PEIIeHUs II100aIbHBIX IPOOJIEM, CTOSIIUX MEepPe] YeTOBEYECTBOM, U MEPCIIEKTUBHBIX HAIIPaBICHUIMA
Pa3BUTHS XUMHUYECKUX TEXHOJIOTHUM, B TOM YKCII€ TEXHOJOTUNA COBPEMEHHBIX MAaTEPUANIOB C Pa3NUYHON (DYHKIIMOHAIBHOCTHIO,
BO300HOBJISIEMBIX UCTOYHUKOB CHIPHS, IEPEPAOOTKHU M YTUIIU3AINUH TPOMBIIIICHHBIX ¥ OBITOBBIX OTXOJIOB.

BbinyckHUK Ha yriay0JeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

— ¢opMyIMpPOBATH 11EJTb UCCIIETOBAHUS, BBIABUTATH U MTPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMHUYECKHX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, X CIOCOOHOCTH BCTyNaTh B XUMUYECKUE PEAKIINU, O XapaKTepe U MPOayKTax
Pa3IMYHBIX XUMUYECKUX PEaKIni;

— CaMOCTOATEJIbHO TUIAHUPOBATh U IPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI C COOJIIOIEHUEM MPaBUIT O€30MacHO pabOThI C
BELIECTBAMH U JaOOPAaTOPHBIM 000PYyI0BaHUEM;

— UHTEPIPETUPOBATH JaHHBIE O COCTABE U CTPOCHHUH BELLECTB, MOTYYEHHBIE C ITOMOIIBIO COBPEMEHHBIX (PU3MKO-XUMUUECKUX
METO/IOB;

— OIKCHIBaTh COCTOSIHUE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUECKHUX MPEICTaBICHUN O CTPOSHUU
aToMa JJis1 OOBSICHEHUS Pe3y/IbTaTOB CIEKTPAIBLHOTO aHaJIN3a BEIIECTB;

— XapaKTepHU30BaTh POJIb A30TOCOIEPKALINX ME€TEPOLUKINYECKUX COSTMHEHNN U HYKJIEHHOBBIX KUCIIOT KaK BaXKHEHIINX
OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

— IIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH, JIEKAITNX B OCHOBE IPUPOIHBIX U
MPOM3BOJICTBEHHBIX MPOIIECCOB.

2. Conep:xxanmne y4eOHOI0 nmpeamMera
ba3oBblii YpOBEeHb
OCHOBBI OPraHu4YecKoil XuMHHU
IlosiBneHue u pa3BUTHE OPraHUYECKON XMMUM KaK Hayku. [Ipenmer oprannueckor xumMuu. MecTo u 3HadeHHe OpraHunyeCcKou
XUMHH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUUYECKOE CTPOCHHE KaK MOPSAOK COEUHEHUSI AaTOMOB B MOJIEKYJIE COIJIACHO UX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOEHUSI OpraHndecKux coeaunennii A.M. bytiepoBa. YTiepoIHbIil CKEIET OPraHMYE€CKOU MOJIEKYJIBI.




KpatHocTh XMu4eckoi CBsi3U. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO CTPOEHUS MOJIEKYJ. M3oMepust u u3oMepsl.
[Tonsitue o pyHkimonanbHoM rpynmne. [IpuHnunb! Kaaccudukauy opraHuueckux coequHeHuil. CucreMaruyeckas
MEXIyHapo/IHasi HOMEHKJIaTypa U MPUHIUITBI 00pa30BaHusl HA3BaHUN OPraHUYECKUX COSAMHEHUM.

Ankanel. Cmpoenue monexynvt memana. I'omonornueckuil psa ankanoB. 'omonoru. Homenknarypa. M3omepus
YIIEPOJHOTO CKeleTa. 3aKOHOMEPHOCTU M3MEHEHUS (PU3MYECKUX CBOMCTB. XMMHUYECKUE CBOMCTBA (Ha MpUMepe MeTaHa U
ATaHa): peaKkIuu 3aMeleHus (TaIoreHUPOBaHKE), IETUAPUPOBAHUS KaK CIIOCOOBI MOTYYEHUS BAXKHEHIIINX COeTMHEHUH B
OpraHM4YecKoM CHUHTe3e. ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX HICTOYHUKOB TEIJIa B TPOMBIIIUIEHHOCTH U ObITY. Haxoxxienue
B IIPUPOJE U IPUMEHEHHE AIKAHOB. [[oHamue 0 Yukioaikauax.

Aunkenbl. Cmpoenue monexynvl smuiena. ['omomorndaecknii pan ankeHoB. Homenknarypa. M3omepus yriaepoaHoro
CKeJIeTa U MOJIOKEHUS KPaTHOM CBSI3U B MOJIEKYJie. XMMUYECKHUE CBOMCTBA (HAa MPUMEPE ATUJIEHA): PEAKIIMU NPUCOEANHEHUS
(rasioreHupoBaHue, cUOpUpPosaHue, TUApaTaIUs, cUOPO2AlIO2eHUPOBAHUe) KaK CTIOCO0 MOy4eHUs (PYHKIIMOHAIBHBIX
IIPOM3BOJIHBIX YTJIIEBOAOPOIOB, TopeHus. [lommmepn3anys 3TieHa Kak OCHOBHOE HAIIPABIICHHUE €T0 UCITOIb30BAHUS.
[TonmaTHnEH KaK KpyITHOTOHHAXKHBIN ITPOAYKT XUMHUYECKOTO MPON3BOACTBA. [I[puMeHenne sTumeHa.

Ankanuensl ¥ kayuykd. [loHaTre 00 ankaaueHax Kak yriieBoJopoJax ¢ IByMs JBOMHBIMU CBs3sIMU. [lonnMepuzanus
nuBrHUIA (OyTaaueHa-1,3) kak cnoco0 MOMy4eHHs] CHHTETHUECKOT0 Kayuyka. HaTypanbHbIi 1 CHHTETHUECKUN KaydyKH.
Bynkanuzanus kayuyyka. Pe3una. [IpumeHenue kaydyka v pe3vHBL.

Anxusbl. Cmpoenue monexynvt ayemuaena. I'omonornueckuii psia ankuHos. Homenkiarypa. M3omepust yriiepoaHoro
CKeJIeTa U TMOJIOKEHUS KPATHOM CBSI3U B MOJIEKYJie. XMMUYECKHUE CBOMCTBA (HA MPUMEPE allETUIICHA): PEAKIIUU TPUCOCTUHEHNUS
(ranoreHupoBaHue, euopuposanue, TUIPATALUL, 2UOPO2AI02eHUPOSAHUE) KaK CIIOCO0 MOJTyUYeHUs TOJMMEPOB U APYTUX
MOJIE3HBIX MPOAYKTOB. ['OpeHne aleTuiieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOIO IIAMEHU JJIsI CBAPKH M PE3KU METAIIIOB.
[IpumeHenue aneTuieHa.

Apenbl. beH3oun kak nmpencTaBuTeNlb apoOMaTHUECKUX YIIIeBOAOPOAOB. Cmpoenue monexynvl ben3ona. XuMuieckue
CBOMCTBA: peakliy 3aMelIeHHs (TaJOreHUPOBaHUE) KaK CIIOCO0 MOTyYeHUsI XMMUYECKUX CPEJCTB 3aIUThl pACTEHUH,
MpUCOEIMHEHUs (TUAPUPOBAHHUE) KaK JOKA3aTeIbCTBO HEMPEAEIbHOI0 XapakTepa 0en3ona. Peakuus ropenus. [Ipumenenue
OeH3zouna.

Cnuprtel. Kinaccudukanys, HOMEHKIIaTypa, M30MepUsi CIUPTOB. MeTaHO U 3TaHOJI KaK MPEACTaBUTENH MPEAETbHBIX
OJIHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOMCTBA (Ha MPUMEPE METAHOJIA U 3TAHOJA): B3aUMOJEICTBUE C HATPUEM KakK CIIOoco0
YCTaHOBJICHHS] HAIUYHUS THAPOKCOTPYIIIBI, PEAKIIUs C TAJIOT€HOBOIOPOaMHU KaK CIIOCO0 MOTyUYeHUs PaCTBOPUTEIIEH,
JAeruapataius Kak crnoco0 noiaydeHus 3TujieHa. Peakius ropeHus: CnupThl Kak TOIUMBO. [IpuMeHeHrne MeTaHoma u 3TaHoJja.
DU3HOIOTrMYECKOE IEUCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA. DTUJICHIVIMKOJIb U MIMIEPUH KaK IPEICTaBUTENN
MPEJICIIbBHBIX MHOTOATOMHBIX CITIUPTOB. KauecTBeHHas peaklysi HA MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHUE ISl PACIIO3HABAHUS
[JIMLEPHUHA B COCTABE KOCMETUYECKUX CPEeACTB. [IpakTueckoe npuMeHeHNEe 3TUIICHTJIMKOJISA U TIIULIEPUHA.



®enon. Ctpoenue MoneKybl peHomna. BzaumHnoe enusanue amomos 8 moexyne genona. Xumuveckue c80UCmaa:
g3aumooelicmaue ¢ Hampuem, 2uOpoKcuoom Hampus, opomom. Ilpumenerue dheHoa.

Anbneruasl. Meranans (popManbaerua) U 3TaHajb (aleTanbIeru1) Kak MpeICcTaBUTENN MIPEAETbHBIX allbJETUIOB.
KauecTBeHHbIE peakIMK Ha KapOOHUIIbHYIO IPYyMITY (peaklus «CepeOpsHOro 3epKana», B3aUMOIECHCTBHE C THIPOKCUIOM MEIU
(IT) 1 ux npumeHeHue 1y1si OOHAPY)KEHUS IPEEIbHBIX aJbJAECTHA0B B IPOMBIIIJIEHHBIX CTOUYHBIX BOAAaX. TOKCHYHOCTh
anpaerusioB. [Ipumenenune Gpopmanpaeruia v aleraibIeruia.

Kap6oHOBBIE KHCTIOTBI. YKCYCHasi KUCIIOTa KaK MIPEICTaBUTEINb MIPENETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
XHUMHUYECKHUE CBOICTBA (HAa MPUMEPE YKCYCHOW KUCIIOTHI): PEAKLIMH C METAaJUIAMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHUSIMU U
COJIIMH KaK MOATBEPKIECHUE CXOJCTBA C HEOPraHMYECKUMHU KUCIOTaMu. Peakius stepudukanmm kak cnocod noaydyeHus
CIOXHBIX 3(¢upoB. [I[pumenenne ykcycHol KucaoThl. [IpencraBienne o BhICIIUX KapOOHOBBIX KUCIOTaX.

Crnoxxsble 3¢upsbl 1 KUpbl. CI0KHBIE 3PUPBI KAK TPOIYKTHI B3aUMOJECHCTBUSA KapOOHOBBIX KUCIOT CO CHUPTAMH.
[IpuMeHeHune cI0KHBIX 3()UPOB B MUIIEBON U Map(rOMEPHON MPOMBINUIEHHOCTH. JKUPBI KaK CIOXKHBIE 3(DUPHI TIULEPUHA U
BBICHIMX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE )KUPBI, UX COCTaB. Pacrio3HaBaHWe pacTUTENbHBIX )KUPOB Ha
OCHOBAaHHMH MX HEIMpPeAebHOro xapakrepa. [I[pumenenue xupoB. ['MapoIn3 Wik OMBUIEHHE KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO
MOJIyYEHUS COJIEH BBICHIMX KAPOOHOBBIX KUCIOT. MBLI4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MorolI1e CBONCTBA MbLia.

VYrnesoawl. Kimaccudukanus yrieBogoB. HaxoxaeHue yriieBooB B pupoze. [ roko3a kak anpaerugocnupt. bpoxenue
rimroko3el. Caxapo3sa. [ uopoaus caxaposwvl. Kpaxman u 11eJU110103a KaK OMOJIOTHYECKHUE TTOJIMMEPhl. XUMUYCSCKHE CBONCTBA
Kpaxmajia 1 LIeJUTI0JIO3bI (TUAPOJIN3, KaYeCTBEHHAsI peakius ¢ HOJ0M Ha KpaxMali U ee IpUMEHEHHUe 17151 OOHapyKeHHsI Kpaxmalia
B IIPOAYyKTax nuTanus). [lpumMenenue u Ouonorndeckas posb yriaeBooB. [IoHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpe
aleTaTHOrO BOJIOKHA.

WNnentudukanus opraHu4ecKux COCIUHEHUN. [ enemuueckas c653b Mexcoy K1accamu OpeaHudeckux coeourenuil. TUumbl
XUMHMYECKUX PEAKIUN B OPraHUYECKOU XUMUMU.

AMUHOKHCIIOTHI U Oenku. CocTaB U HOMEHKJIaTypa. AMUHOKHUCIIOTHI Kak aM(pOTEpHbIE OPraHUYECKUE COCTUHEHMUS.
[lentuanas cBsi3b. buonornyeckoe 3HayeHUE -aMUHOKHUCIIOT. O0JIacTU MPUMEHEHUsI aMUHOKUCIIOT. benku Kak mpupoiHbIe
ounononumepsl. CocTaB U CTpoeHue 0eJIKOB. XMMHUUECKUE CBOMCTBA OEJIKOB: TUPOIU3, AeHaTypanusi. OOHapyx)eHue OeJIKOB Mpu
MOMOIIIM KaueCTBEHHBIX (LIBETHBIX) peakiuil. [IpeBpalienns 0enkoB UM B opranu3Me. buonornueckue GyHKIMHU OEIKOB.

Yruy0JieHHbIH YPOBEHb

OCHOBBI OPraHu4YecKoil XUuMHHU

IlosiBneHue u pa3BUTHE OPraHUYECKON XMMUU KaK Hayku. [Ipenmer oprannyeckor xumMuu. MecTo u 3HaueHHe OpraHuyeCcKou
XUMHH B CUCTEME €CTECTBEHHBIX HAayK. B3anMMOCBA3b HEOPTraHUYECKUX U OPTAHUYECKHUX BEIIECTB.




XHUMHUYECKOE CTPOCHHE KaK MOPSA0K COEUHEHUSI AaTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPHU
XUMHUYECKOTO CTPOEHUSI OPraHNYECKUX coeqnHeHnid A.M. byTiepoBa. YTiIepoIHbIi CKEIET OPraHu4eCKON MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOU CBSI3U. 3aBUCUMOCTH CBOMCTB BELIECTB OT XUMUYECKOI'O CTPOCHUSI MOJIEKYJL. Vi3o0Mepust U U30MEpHI.
[TonsTue o pyHKkUMOHANBHOM Tpyniie. [ [puHIunel Kiaccupukanuy opraHMuecKux CoOeAMHEHUI. MeIyHapoiHasi HOMEHKJIaTypa
Y IPUHIUIIBI 00pa30BaHUs HA3BAaHUI OPraHUYECKUX COCAUHEHUN.

Knaccugukanus u 0coOeHHOCTH OpraHM4ecKuX peakiuil. Peakunonnslie neHTpshl. [lepBoHayanbHbIe MOHATUS O TUIIAX U
MEXaHU3MaxX OPraHU4YeCKUX peaKkuil. [ OMOIUTHYECKNI U TE€TEPONIMTHYECKUM pa3pblB KOBAJIECHTHON XUMHUYECKOU CBSI3U.
CBoOOMHOpaAVKATBHBIN U HOHHBIN MeXaHU3MbI peaknuu. [lonaTtue o Hykieoduie u ekTpodure.

AJKaHbL DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIBI METaHA. SP>-ruOpuaM3anus opouTasIeil aTOMOB YIIIepOIa.
['omonoruveckuii psa u oomas gopmyiia ankaHoB. CucTreMaTHuecKasi HOMEHKIIATypa alKaHOB U paaukaioB. M3omepus
yraepoiHoro ckenera. dusznyeckrue cBOMCTBA aJKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3HUECKUX CBOMCTB. XMUMHUYECKHUE
CBOMCTBA aJIKaHOB: TAJIOT€HUPOBAHKE, JETHIPUPOBAHKIE, TEPMUUECKOE PA3IOKEHUE, KPEKUHT KaK CIIOCOOBI MOITYUECHUS
BAKHEUIIUX COCUHEHUN B OpraHUYECKOM CUHTe3€. ['opeHune ankaHoB Kak OJJUH U3 OCHOBHBIX UCTOUYHUKOB TEILIA B
MPOMBIIUIEHHOCTHU U ObITY. M30MepH3anus Kak cnocod NoJy4eHHsI BBICOKOCOPTHOTO O€H3UHA. MexaHU3M peakiuu
cBOOOIHOpaIMKaIbHOTO 3ameleHus. [lonyyenue ankanoB. Peakius Bropua. Haxoxnenue B npupoje v NpuMEHEHHE aJIKaHOB.
[Muknoankanel. CTpoeHHe MOJIEKYI LMKJIoaKaHOB. O61mas ¢popmMyiia nukioankaHoB. HoMeHknaTypa uuknoankaHos. M3omepust
LUKJIOAJIKAHOB: YIJIEPOJIHOTO CKEJIeTa, MEKKIIACCOBasi, MPOCTpaHCTBeHHAs (yuc-mpanc-uzomepust). Crienuuka CBONCTB
LMKJIOAJIKAHOB C MaJIBIM Pa3MepoM LMKJIa. Peakinu MpucoeIMHEHNs U PaJUKaIbHOTO 3aMEIEHNU.

AJIKeHBI. DIIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIBI OTUIIEHA. SP>-TUOpHAN3aLKs OpOUTAJIEH aTOMOB yIIIEpOa. G-
U T-CBA3U. ['oMosiornueckuii pan u odmas ¢popmyna ankeHoB. HomeHnknaTypa ankeHoB. M3oMepust ankeHOB: yriaepoJHOTro
CKeJIeTa, MOJIOKEHUSI KpaTHOM CBS3M, IPOCTPAHCTBEHHAs (yuc-mpanc-n3omMepus), MexxkiaccoBas. @uznyeckue cBOMCTBA
aJIKeHOB. Peakunu 351eKTpopHIbHOTO MPUCOEIUHEHUS KaK CIIOCO0 MOMyYeHUs (PYHKIIMOHATBHBIX MPOU3BOIHBIX YTJIE€BOIOPOIOB.
[IpaBuno MapkoBHHKOBA, €T0 JIEKTPOHHOE 000CHOBaHME. Peakinu okuciaeHus: U nonuMepusanuu. [lomudTriieH kak
KPYIMHOTOHHAXHBIN MPOAYKT XUMUYECKOTO MPOU3BOACTBA. [[pOMBIIIIEHHBIE U JTa0OpaTOPHbIE CIIOCOOBI MOTYUYEHHUS aJTKEHOB.
IIpasuno 3auyesa. lIpuMeHeHNE AIKEHOB.

Anxanuensl. Kinaccudukaius ankaanueHoB 110 B3aUMHOMY PacloJIOKEHHUIO KpaTHBIX CBsi3el B Mosiekylie. OcoOeHHOCTH
AIIEKTPOHHOI'O U IPOCTPAHCTBEHHOTO CTPOEHUS CONPSHKEHHBIX alikaaneHoB. O0mas ¢popmyna ankaarneHoB. Homenkiarypa u
n3oMepus ankaaueHoB. dusnyeckre cBONCTBA aIKaIuEeHOB. XUMUYECKHUE CBOMCTBA AJIKAJIMEHOB: PEAKIIMY MPUCOETUHEHUS
(ruapupoBaHue, TaJOTeHUpOBaHuE), ropeHus u nonuMepusanuu. Bxinan C.B. JlebeneBa B nmosyueHne CUHTETUYECKOTO KayyyKa.
Bynkanu3zanus kaydyka. Peznna. MHoroodpasue BUJJOB CHHTETUUECKHMX KayuyKOB, MX CBOMCTBA U mpuMeHeHue. [lonyuenue
AJIKaINECHOB.



AJKUHBL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI alleTUiIeHa. SP-rudpuan3anus opouTaneid aToMOB yriepoa.
["oMonornueckuii pan u obmas popmyna ankuHoB. Homenknatypa. 3oMepus: yriiepoJHOro cKeera, MoJI0KeHHs KpaTHOM
CBsI3M, MeXKIaccoBast. DU3nuecKre CBOMCTBA AJIKUHOB. XMMUYECKHE CBOMCTBA AJIKMHOB: PEAKIIUHU PUCOECTUHEHUS KaK CIIOCO0
HOJTyYEHUS TIOJIMMEPOB U IPYTUX MOJIE3HBIX MPOAYKTOB. Peaxkyuu 3ameujenus. 'opeHne aneTuneHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBApKU U pe3ku MeTaiuioB. [lonydyeHne aneTuinena nupoian3oM MeTaHa U KapOuaHbIM
meToqoM. [IpumeHeHne aneTuieHa.

Apeunbl. Ucmopus omxpvuimus 6enzona. COBpeMEHHBIE MTPEICTABICHUS 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOEHUU
6enzona. M3omepus 1 HOMEHKJIaTypa roMmosoroB 6enzona. Obmas popmyna apenoB. Dusznueckue cBoWCTBa OEH307a.
XHUMHUUYECKHE CBOICTBA OCH30JI1a: PEAKIMH JIEKTPOPUIBHOTO 3aMelIeHUs (HUTPOBAaHUE, TAIOTEHUPOBAHUE) KaK CII0CO0
MOJIYYEHUS] XUMUYECKUX CPEICTB 3aIUThl PACTEHUI; TPUCOEINHEHUS (TUAPUPOBAHUE, AJJIOTE€HUPOBAHUE) KAK TI0KA3aTEIbCTBO
HEIpeaeNbHOro xapakrepa 0ensona. Peakuus ropenus. [lonyuenue 6enzona. Ocobennocmu XuMuieckux ce0ucme moayoda.
B3anMHoe BiMsiHUE aTOMOB B MOJieKyJe Tonyona. Opuenmayuonnvle 3¢hghekmul 3amecmumenetl. 1 [puMeHeHre TOMOJIOTOB
OeH3zouna.

Cruptel. Knaccudukanms, HOMEHKIIaTypa CIUPTOB. I'oMosiornueckuil psia u odmas (popmysia mpeaebHbIX OJHOATOMHBIX
cnupToB. M3oMmeprsa. PuznuecKue CBOMCTBA MPEIEIbHBIX OJJHOATOMHBIX CIUPTOB. BoopoaHas CBsA3b MEX1y MOJIEKYJIaMU U €€
BIIMSIHUE Ha (DU3UYECKUE CBOMCTBA CITUPTOB. XUMHUYECKUE CBOMCTBA: B3aUMOJICUCTBUE C HATPUEM KaK CIIOCOO yCTaHOBJICHHUS
HaJIMYUs TUIPOKCOTPYIIIHI, C FAJIOT€HOBOIOPOAAMHU KaK CIIOCO0 MOJyYeHUs! paCTBOPUTENIEH, BHYTPU- U MEKMOJIEKYJIISIpHAS
aeruaparanus. Peakius ropeHus: ciupThl Kak TomuBo. [lonydyenue sTaHomna: peakuus OpoXKeHUs TIIOKO3bl, THpaTalus
stuneHa. [I[pumMeHeHne Metanona u 3raHona. PU3HOJOrMYECKOE ACMCTBUE METAHOJIA M ATAHOJIA HA OPraHU3M YEJIOBEKa.
OTUJIEHIIMKOIb U TIIMIIEPUH KaK MPeICTaBUTENHN MTpeieIbHbIX MHOIOATOMHBIX clIUpTOB. KauecTBeHHast peakius Ha
MHOT'OaTOMHBIE CIIUPTHI U €€ TPUMEHEHHUE JJI PACIIO3HABAHMS TJIMIEPHHA B COCTaBE KOCMETHYECKUX cpeacTB. [IpakTnyueckoe
MPUMEHEHUE ATUIICHIIIMKOJS U TIIUIEpPHUHA.

®enoi. Ctpoenne Mosekybl (heHona. BzanmHoe BnusiHue aToOMOB B MoJieKyJie ¢eHona. Puznueckue cBoMcTBa eHoua.
XUMHUYECKHUE CBOMCTBA (PEaKIuu ¢ HaTpUeM, TUAPOKCUI0M HaTpusi, OpomoM). [Tonyuenue dpenona. [lpumenenue denona.
Anbaerunbl u keTonbl. Knaccudukanus anbaeruoB 1 KeTOHOB. CTpoeHue npeieNbHbIX albAeru1I0B. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE KapOOHWIIbHOM Tpynibl. ['oMonorudeckuit psij, oomas Gopmysa, HOMEHKIATypa U U30MEpUs
MpeAeNIbHBIX allbJern10B. PU3nUecKre CBOMCTBA MPEEIbHBIX albJACTUI0B. XMMUYECKHUE CBOMCTBA MPENEIbHbIX albIeTU/I0OB:
THJIPUPOBAHUE; KAUECTBEHHbIE PEaKIIUK Ha KapOOHWIIbHYIO TPYIIY (peaklus «cepeOpsHOTO 3epKaia», B3auMOJICHCTBHUE C
rugpokcugom meau (1)) u ux mpuMeHeHne a1t 0OHAPYKEHHSI IPEIETbHBIX aJIbJIETUAOB B IPOMBIIIJICHHBIX CTOYHBIX BOJAX.
[Tomy4yeHue npenenapHbIX adbAerUI0B: OKUCIEHUE CIUPTOB, THApaTanus auetuieHa (peakuus Kydyeposa). TokcHuHOCTB
anpaerunoB. [I[pumenenne Gpopmanpaeruia 1 aleTaibaeruaa. AIETOH KaK MPeACTaBUTENb KeTOHOB. CTpOEHUE MOJIEKYJIbI
arietoHa. OCOOEHHOCTH peakliy OKUCIIEHUs aneToHa. [I[puMenenue amerona.



Kap6onossie kuciotsl. Knaccudukaiys u HoMeHKIIaTypa KapOOHOBBIX KUCIOT. CTpOoeHHE MPeeIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIBLHOM IpyIIibl. ['oMosoruueckuii psa u odmias
(dbopmya npeeabHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. DU3MUECKUE CBOMCTBA MpPeeIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KHUCIIOT. XUMHUUYECKUE CBOMCTBA MPEIeTbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT (peaKkIuu ¢ MeTaJlJIaMU, OCHOBHBIMU
OKCHJIaMH, OCHOBAaHUSIMH U COJISIMHU) KaK MOJTBEPKICHHUE CXOJICTBA C HEOPTaHWUYECKUMHU KuciaoTaMu. Peakius srepudukaium u
ee oOpaTuMocTh. BinsiHre 3aMecTuTeNe B YIiIeBOJOPOIHOM paiuKalie Ha CUITYy KapOOHOBBIX KUCIOT. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB MypaBbUHOW KUCJIOTHI. [lomydeHue npeiebHbIX 0THOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKUCIICHUE
aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, AJIbACTHI0B. BaxHeline npecTaBuTe M KapOOHOBBIX KUCIOT: MypaBbUHAsI, YKCyCHAas
u OeH3o0iiHas. Beiciive npeaenbHble U HEMpeaebHble KapOOHOBBIE KUCTIOThl. Onmuyeckas usomepus. Acummempuueckuii amom
yenepooa. IlpumeneHne kapOOHOBBIX KUCIIOT.

Cnoxusbie 3¢upsl 1 xxupbl. CTpoeHHE U HOMEHKJIATypa CJIOXKHBIX 3PupoB. MexkiiaccoBas H30Mepusl C KapOOHOBBIMHU
kucioTaMu. CriocoObl MOTyYEHHUs CIOKHBIX 3QupoB. OOpaTUMOCTh peakuuu steprudukannu. [[puMenenre ciaoxkHbIX 3(GpUpoB B
MUILEBON U MapPIOMEPHOM MPOMBIITIEHHOCTH. JKUPBI KaK CJI0KHBIE 3(UPHI TIUIIEPHUHA U BBICIINX KaPOOHOBBIX KHUCIIOT.
PacTurenbHbie U KUBOTHBIE KUPBI, UX COCTaB. DU3NYECKUE CBOMCTBA )KUPOB. XUMUUYECKHAE CBOMCTBA KUPOB: TUAPUPOBAHHE,
OKHucCJeHHUE. [ uaponan3 uir OMbUICHHE KUPOB KaK CIIOCO0 MPOMBIIIJIEHHOTO MOTYyYEHHUS COJIeH BBICIIUX KapOOHOBBIX KUCIIOT.
[Tpumenenue xupoB. MBI Kak COJIM BBICITUX KapOOHOBBIX KUCIOT. Motoire CBOMCTBA MbLIA.

VYrnesoasl. Knaccudukanus yrieBogoB. dusndyeckrue CBOWCTBA U HAXOXK/EHUE YTIIEBOAOB B mpupoie. [ moko3a Kak
ATBICTUOCTIHPT. XUMUYECKHUE CBOMCTBA TITIOKO3BL: ayuiuposanue, aikuiuposanue, CIMPTOBOE U MOJIOYHOKUCIIOE OPOKEHHE.
DKCIEpUMEHTANbHBIE I0KA3aTeJIbCTBA HAJTMYUS allbJIETUAHON U COUPTOBBIX IPyMM B TIt0K03€. [loyueHue ritoko3sl. @pykmosa
Kak uzomep enroko3svl. Pubosza u oezoxcupubosa. Baxxueime aucaxapuabl (caxaposa, 1akmosd, Maibmo3sa), uX CTpPOeHue u
¢du3nueckue cBOMCTBA. ' Maponau3 caxaposbl, 1aKmo3ssl, Maibmosvl. Kpaxmain u HeUIi0i03a Kak OM0JIOrHYeCKUe MOJTUMEPBI.
XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJii3, KaueCTBEHHAs PeaKIus ¢ HO0M Ha KpaxMall U ee IPUMEHEHHE J1JIsl OOHApYKEHUS
KpaxMaJia B MPOJyKTax MUTaHUs). XUMHUUYECKUE CBOMCTBA IEJUTOJI03bI: THAPOJIN3, 00pa3oBaHue CIOKHBIX 2¢upoB. [IpuMeHeHue
1 OuoJsiorudeckasi pojib yriieBoioB. OKUCIEHHUE YTJIEBOJIOB — HCTOUYHUK YHEPTHUH KUBBIX OpraHu3MoB. [loHstue 06
HMCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukaius opraHMuecKux coequHeHu. ['eneTnueckas CBsi3b MEXKy KJacCaMHu OPraHUYeCKUX COCTMHECHUH.

Awmunsl. [lepBuyHbIe, BTOpUYHBIC, TPETUUHBIC aMUHBI. Kiaccudukaiuss aMMHOB 10 TUITY YIJIEBOJOPOJAHOTO PaIUKaa U YUCITY
aMUHOTPYIIN B MOJIEKYJIE. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUE MPEAETbHBIX aMUHOB. PU3NYECKHE CBONCTBA aMUHOB.
AMUHBI KaK OpraHUYeCKUE OCHOBAHMUSI: PEAKIIMU C BOJAOW, KUCIOTaMu. Peakius ropeHusi. AHUIIMH KakK MPeICTaBUTENh
apoMatnyecknx aMuHoOB. CTpoeHne anuivHa. [[puanHbl oca0ieHnss OCHOBHBIX CBOWCTB aHWJIMHA B CPAaBHEHUU C aMUHAMUA
MpeeabHOro psia. XMMUYECKHE CBOMCTBA aHIJIMHA: B3aUMOICUCTBUE C KUCIOTaMHU, OpOMHOM BOJ0M, okucienue. [lomyyenue
aMUHOB QJIKUJIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIEHHUEM HUTPOMPOU3BOAHBIX yIiieBo10poa0oB. Peakuus 3ununa. [Ipumenenue



aMHUHOB B (papManieBTUUECKON MPOMBINIIICHHOCTH. AHUIUH KAK CbIpbe 015 NPOU3800Cmea anuiunosvlx kpacumernet. Cunme3sol Ha
OCHOBE aHUNUHA.

AmMuHokuCIOTH U 6enku. CoctaB U HoMeHKIaTypa. CTpoeHHe aMUHOKHUCIIOT. [ 'OMOJIOTHUeCKUi psJl TpeAebHBIX aMUHOKHUCIIOT.
H3zomepus npeodenvuvix amunokuciom. Gusndeckre cBONCTBA MPEACIbHBIX AMUHOKUCIOT. AMUHOKUCIOTHI KaKk aM(oTepHbIe
opranudeckue coenunenus. Cunres nentuaoB. [lentuanas cBs3b. buonornueckoe 3HaueHue a-aMUHOKHUCIOT. O0IacTu
NpUMEHEHUS] aMUHOKUCTIOT. benku kak npupoiabie ouomnonumepsl. CocTaB U cTpoeHue 0eKOB. JCHOBHbIE AMUHOKUCTIOMbL,
oopa3zyowue beaky. XUuMAYECKHUEe CBOMCTBA OCIIKOB: THIPOJIN3, ICHATYpallksl, KaueCTBEHHBIC (IIBETHBIE) pEaKIIUKM Ha OCIIKH.
[IpeBpamienus OeakoB nuiy B opranusme. buonornueckne GpyHkunu 6enKkoB. Jocmudicenus: 6 usyueHuy CmpoeHus U cunmesd
Oenxos.

Asomcooeporcawue cemepoyurauieckue coeournenus. Iluppon u nupuoun: s1eKkmpoHHoe CmpoeHue, apoMamuyecKuil Xapakmep,
pasauyue 8 nposeieHuu OCHO8HuIX ceoticms. Hykneunosvie kuciomol: cocmas u cmpoenue. Cmpoenue nHykreomuoos. Cocmag
nykneunogwvix kuciom ({HK, PHK). Ponb HyK1euHo8bix KUCIOM 8 HCU3HEOesmelbHOCIU 0P2AHUMOS.

Bricokomounekymnsipasie coenuHeHHs. OCHOBHBIC TOHSTHS BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMED, TOJUMED,
CTPYKTYpPHOE 3BEHO, CTeneHb mnonuMmepm3anuu. Krnaccudukamus monumepoB.  OCHOBHBIE — CITOCOOBI  TTOJTYYCHHS
BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: PEaKlMy MOJMMEpPHU3alMK W ToJUuKOHJeHcanuu. CTpoeHHuE M CTPYKTypa IMOJUMEPOB.
3aBUCUMOCTh CBOMCTB TMOJMMEPOB OT CTPOCHHUS MOJEKYd. TepMOIIacTUYHbIE U TEPMOPEAKTUBHBIE TOJUMEPHL. [Iposoodsawue
opeanuyeckue noaumepvl. Komnosumnuvie mamepuanvl. Ilepcnekmugol UCNONb3068AHUSA ~ KOMNOSUMHBIX — MAMEPUATO8.
Knaccudukanus BomokoH. Cunretnueckue BosiokHA. [lommddupHble M MOIMAMUIHBIE BOJIOKHA, WX CTPOCHHE, CBOMCTBA.
[TpakTHueckoe UCIOIb30BaHUE BOJOKOH. Cunmemuueckue NieHKu: Uonayus 01 npoeooos, mMemopansl O0isi ONPecHeHUs: 800bl,
3awummuslie NIAEHKU Ol AGMOMOOUNel, NIaAcmulpy, Xupypauveckue noseasku. Hoevlie mexnonocuu OanvHeuue2o
COBEPULCHCNBOBAHUS NOTUMEPHBIX MANEPUATIOS.

ba3oBblii YpOBEeHb
Teopernyeckue 0CHOBbI XUMHHU

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUSI aToMa. DJIEeKTpoHHas KoH(purypauus aroma. OcrHogHoe u
8030)ydico0ennble cocmosinusi amomog. Knaccudukanus XMMUYeCKUX JIEMEHTOB (s-, P-, d-aseMeHTbI). OCOOCHHOCTH CTPOCHUS
PHEPTreTUYECKUX ypoBHEH aromMoB d-anemenToB. [lepuoandeckas cuctema xumudeckux siaementoB J[.M. Menaeneena.
®usnuecknii cmbici [lepunoanueckoro 3akona J[.M1. Menneneesa. [ IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHNS CBOMCTB 3JIEMEHTOB
Y UX COEMHEHUH N0 IEPUOIAM U IpyIIaM. DJIEKTPOHHAS NPUPOAa XUMUUYECKON CBSI3U. DJIEKTPOOTPULATENBHOCTh. Bubl
XUMHUYECKOH CBsI3U (KOBAJICHTHAs, HOHHAs, METAJUIMUECKas, BOJAOPOAHAs) U MEXaHU3MbI ee 00pa3oBanus. Kpucmaniuueckue u




amopgnule éewgecmea. Tunvi KPUCMALIUYECKUX PeulemoK (AmMOMHAs, MOJIEKVIAPHAS, UOHHAS, MeMALIu4ecKas). 3a8ucumocms
@usuyeckux ceolcms ewjecmea om muna Kpucmainuieckou pewiemxu. [IpparHb MHOro00Opasusi BEUIECTB.

XuMHueckue peakiuu. ['oMoreHHbie 1 rereporeHHbie peakiuu. CKOpoCTh peakify, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX
(aKkTOpOB: MPUPOABI PEArUPYIONINX BEIIECTB, KOHIIEHTPAIIMU PEarupyrolnX BelleCTB, TEMIIEPaTyphl, IIIOIIAIA PEAaKIIMOHHOMI
MOBEPXHOCTH, HAIMYMS KaTtanu3aropa. Pojb KaTaau3aTopoB B MPUPOJIE€ U MTPOMBIIIUIEHHOM MTpou3BoAcTBe. OOpaTUMOCTh
peakiuii. XUMHYECKOe PaBHOBECHE U €ro CMEIIEHUE 0] IEHCTBUEM Pa3TuyHbIX ()aKTOPOB (KOHIIEHTPAIMs PEAareHTOB UITU
IPOJYKTOB PEAKIMH, TaBJICHHUE, TEMIIEpaTypa) AJis CO3[JaHUsl ONTUMAIbHBIX YCIOBUN MPOTEKAHUSI XMMHUYECKUX MPOIIECCOB.
Jlucnepcuvie cucmemvi. [lonamue o konnouoax (301u, 2eau). Mcmunnvie pacmeopsi. Peakuuu B pacTBOpax 3JIEKTPOIUTOB. pH
pacTBOpa Kak MOKa3aTeslb KUCIOTHOCTH cpebl. ['uaponus coneil. 3HaueHue ruipoin3a B OMOJI0rnYecKuX OOMEHHBIX MPOLECCcaX.
OKUCIUTETLHO-BOCCTAHOBUTENIHHBIC PEAKIIMU B MPUPOJIE, TPOU3BOJACTBEHHBIX MPOIECCAX U KUZHEACATECILHOCTH OPTaHU3MOB.
OKUCIUTETEHO-BOCCTAHOBUTENIHLHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB TJIABHBIX U MOOOYHBIX MOATPYNI (ME/b, KEIE30) U
HEMETAJUIOB: BOJIOPOA, KUCIOPO/1a, TAIOT€HOB, CEpbl, a30Ta, hocdopa, yriepoaa, kpemHus. Kopposus MeTamioB: BUAbI
KOPPO3HH, CIIOCOOBI 3alIUThl METAJIJIOB OT KOPPO3ZHH. DNeKMPOIU3 pacmeopos u pacniasos. llpumenenue snekmpoausa 6
NPOMBLULTIEHHOCTNU.

XuMHUSA U KU3Hb

Hayunble MeTo1pl TO3HAHUA B XuMUU. MicTounnkn xumuueckoi naopmaruu. [lorck nndopmarum no Ha3BaHUsAM,
uaeHTudUKaTopaM, CTpyKTypHbIM (popmyiiam. MoaenupoBaHue XUMHYECKUX MTPOIIECCOB U SIBICHUM, XUMUYECKUL AHATU3 U
CUHmMe3 KaK METOJIbl HAYYHOT'O TTO3HAHMUSI.

Xumus u 310poBbe. JlekapcTBa, hepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIbI. [Ipo0ieMbl, CBsI3aHHBIE C
MPUMEHEHUEM JIEKaPCTBEHHBIX MpenapaTtoB. BpenHbie NpuBbIYKH U (PAKTOPHI, pa3pylIatoniie 310poBbe (KypeHue, ynorpeoieHue
aJIKOT0JIs1, HapKOMaHusl ). PatinonansHoe nutanue. Iluwegvie 0o6asxku. OcHogvl NUWE80t XUMUL.

XuMus B MOBCEAHEBHOM KU3HU. Motolie U yuctamue cpenctsa. Cpedocmea 60pvobl ¢ ObimMo8bIMU HACEKOMBIMU.
penennenmol, uncekmuyuowl. CpencTBa JNYHOM TUTHEeHbl U KocMeTUkH. [IpaBuiia 6e30nacHoil paboThl ¢ €IKUMU, TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUHU.

XUMHS U CeNTbCKOE X0351iCTBO. MUHEpalIbHBIE U OpraHndeckue yaoopenus. CpeacTBa 3aiuThl paCTEHUH.

Xumus u saepretuka. [Ipupoanbie ICTOYHUKH YTIIeBOAOPOA0B. [IpupoaHbIil 1 MONMyTHBIN HeTAHOM ra3bl, UX COCTaB U
ucnonb3oBanue. CoctaB HedTu u ee nepepadoTka. Hedrenpomykrel. OxTanHoBoe uncio 0en3uHa. OxpaHa OKpyXKaromen cpeabl
pu HedTenepepaboTKe U TPAHCIIOPTHPOBKE HEPTEIPOTYKTOB. AJIBTEPHATUBHBIC NCTOYHUKHU YHEPTHUH.



Xumus B ctpoutenbcTBe. LlemenT. beron. [log0op onTUMabHBIX CTPOUTENBHBIX MATEPUATIOB B TPAKTUYECKON
NEATEIBbHOCTH YEJIOBEKa.

XuMus ¥ 3KoJ0rusi. XUMHUYECKOE 3arpsi3HEHNE OKPY-KAIOIIEH cpelpl U ero nocieactsud. Oxpana rugpocgepsl, MOYBBI,
atMocdepsl, (GI0psl U PayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.

Yruy0JieHHbIH YPOBEHb

Teopernueckne 0CHOBbI XUMHMHU

Crpoenue BeniectBa. CoBpeMeHHas MOJENb CTpOEHUs aToMa. [lyanusm anektpoHa. Keanmoswvie uucna. Pactipenenenue
AJIEKTPOHOB IO YIHEPTETUUECKUM YPOBHSAM B COOTBETCTBUM C IPUHIIMIIOM HAaUMEHBIIIEH SHEPTUH, IPABUIIOM XYHIa U
npuHuunoM Ilaynu. OCOOEHHOCTH CTPOEHHUS SIHEPTETUUECKUX YPOBHEH aTOMOB d-3J1IEMEHTOB. DJIEKTPOHHAs KOH(MUTypaIrus
atoMa. Kimaccudukanus XuMAYECKUX JIEMEHTOB (S-, P-, d-311eMeHThI). OCHOBHOE M BO30YKJICHHBIC COCTOSHUS aTOMOB.
Banentnsie a5ekTpoHsl. [leproandeckas cucrema xumuueckux amneMeHToB .M. MenneneeBa. @U3NUECKUN CMBICTT
[Tepuonuueckoro 3akona /.M. MenaeneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB U UX COEIMHEHUN 10
rnepuoiam u rpynnaM. MupoBo33peHueckoe u HayuHoe 3HadueHue [lepuoanueckoro 3akona J1.M1. Menneneesa. [Ipozcroswi

. U. Menoeneesa. Omxpvimue HOBbIX XUMUYECKUX INEMEHMNOS.

DJIEKTpOHHAS TPUPOJIa XUMUUYECKOU CBA3U. DIEKTPOOTPULIATENbHOCTh. KoBaseHTHas CBs3b, €€ pa3HOBUIHOCTA U MEXAHU3MBbI
oOpazoBanusi (0OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). MoHHas cBs3b. MeTammnyeckas cBsizb. BomopoHas cBA3b.
Meotcmonexynspuvie 63aUM0O0eUCmaUs..

Kpucrannuueckue u aMmopgHbie BemecTBa. TUIBI KPUCTATUTMYECKUX PEIIETOK (aATOMHAs, MOJIEKYJIsipHasi, HIOHHAas,
MeTaJlTnyecKas ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON perieTku. [I[pudannbsl MHOrooOpasus
BemiecTB. COBpeMEHHBIE IPEACTABICHUS O CTPOCHUHU TBEPIBIX, KUJIKUX U Fa3000pa3HbIX BEUIECTB. KuoKue Kpucmaiiiol.
Xumudeckue peakiuu. ['omoreHHsie U rereporeHHbie peakiuu. CKOpOCTh Peakivu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB:
MIPUPOJIBl PEATHPYIONINX BEIIECTB, KOHIICHTPAIIMU PearupyroimX BEMIeCTB, TeMieparypsl (mpasuio Baut-I'odda), miomaau
PEAKIMOHHOM MMOBEPXHOCTH, HAJTMUHUS KaTAIN3aTOpA. JHEPrus aKTUBALIMU. Akmusuposanuwvit komniexc. Katanuzaropsl u
KaTtanu3. Poip KaTanu3aTopoB B MPUPOJIE U IPOMBIIIIIEHHOM MPOW3BO/ICTBE.

Ionamue 06 snmanvnuu u sumponuu. Inepeus I'u66ca. 3akon I'ecca u cneacTBus u3 Hero. TermnoBbie 3(H(HEKTH XUMUYECKUX
peakmmii. Tepmoxumuueckue ypaBHeHuss. OOpaTUMOCTh peakimii. XUMHIeCKoe paBHOBecre. CMENIeHNEe XUMUYECKOTO
paBHOBECHUS TOJ] ICUCTBUEM PA3IMUHBIX (DAKTOPOB: KOHIIEHTPAIIUU PEAreHTOB WM MPOAYKTOB PEAKIINH, JaBICHUS,
TeMmnepaTypbl. Posib cMelieHrs paBHOBECHS B TEXHOJOTMYECKUX MPOIIECCaX.




Hucnepcubie cucteMbl. Konouousie cucmemwl. IcTuHHBIE pacTBOPHL. PacTBOpeHne Kak PU3NKO-XUMUYECKUN TTPOIIECC.
CniocoObl BbIpa)KeHUS KOHIICHTPALUKA PACTBOPOB: MACCOBAsI JI0JIsl pACTBOPEHHOTO BEIIECTBA, MOIAPHAS U MOAATbHAS
Konyenmpayuu. Tump pacmeopa u mumposaHue.
Peakunu B pacTBOpax 31eKTpoauToB. KauecTBEHHbIE peakliii Ha HOHBI B pacTBOpE. KUCIOTHO-OCHOBHBIE B3AaMMOJICHCTBHS B
pactBopax. AMdorepHocTb. HouHoe npouszsedeHue 600vi. BooopooHwili nokazamens (pH) pacmeopa. I'naponus coliei.
3HaueHue ruAposIn3a B OMoJoruueckux oOMEeHHbIX nponeccax. [I[puMeHenne ruipoinn3a B IPOMBIIIUIEHHOCTH.
OKHUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM B MPUPOJE, NPOU3BOACTBEHHBIX IPOIECCAX M IKU3ZHEIAEATEIBHOCTH
OpPraHu3MoB. OKUCIUMENbHO-80CCMAHOBUMENbHBIU nomeHyuan cpeowvl. [uacpamma I[lyp6s. TloBeneHne BeIIeCTB B cpelax ¢
pa3HbeiM 3HaueHueM pH. MeToabl 3JEKTPOHHOTO U 271eKMPOHHO-UOHHO20 OanaHca. ['albBaHUUYECKUN AJIEMEHT. XUMHUYECKUE
HUCTOYHUKH TOKa. Cmanoapmusiii 6000poOHbld  Inekmpod. CmanOoapmuulil 91eKmMpoOHbll nomeHyuan cucmemsl. Pso
CMAHOAPMHBIX  NIeKMPOOHbIX nomeHyuanos. Hanpasnenue oKuciumenbHo-60CCMAHOBUMENbHLIX peakyul. IIEKTPOJIN3
pacTBOpPOB M pacmiaBoB coiel. lIpakThueckoe NpUMEHEHHE SBJIEKTPOIU3a IS MOJYYEHHs IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX
METaJuIoB U amtoMuHus. Koppo3us MeTanioB: BUIbI KOPPO3UHU, CIOCOOBI 3aIIMTHl METANIOB OT KOPPO3UHU.
OCHOBBI HEOPraHUYECKO XUMHUU
O6mas xapakrepuctuka snemeHToB |A—IIA-rpymnn. Okcuabl U nepoKCcHU bl HATpUA U Kanus. Pacro3HaBanue KaTHOHOB HATpUS U
kanus. Conu HaTpusl, KaJinsl, KaJIbIMS M MarHus, UX 3HaYCHUE B IPUPOJIE U KU3HU YeJoBeKka. Kecmkocmb 600bl U cnocobwl ee
yempanenusi. KomnnexcHvle coeOuneHus: antomMunus. Anromocunukamei.
Meramist IB-VIIB-rpynn (Menp, nunk, xpoMm, Mmapraneir). OcobeHHOCTH cTpoeHus aroMoB. O01re Gu3ndecKkue 1 XUMHIECKHEe
cBoricTBa. [lonyyenue u npumeHenue. OKCUIbI U TUIPOKCUJIBI ITUX METAIIOB, 3aBUCUMOCTh UX CBOMCTB OT CTEIIEHU OKUCIIEHUS
anemeHTa. Baxuelmue conu. OKUCIUTENbHBIE CBOMCTBA COJIEH XpOMa M MapraHiia B BBICHIEH CTETIEHU OKUCIIEHUS.
Komnnexcnuvle coedunenus xpoma.
O6mas xapaktepuctuka 31eMeHToB |V A-rpynmnel. CBOMCTBA, OJIydeHHE U TpUMeHeHue yriisa. CHHTe3-Ta3 Kak OCHOBA
COBPEMEHHOM MPOMBIIICHHOCTH. AKTUBUPOBAHHBIN yTOJIb KaK afcopoeHT. Hanocmpykmypol. Muposvle docmudicenus: 8
obaacmu co30aHUs HAHOMAMeEPUAIos. INeKMPOHHOe CIMPOEHUe MOJIEKYIbl yeapHo2o 2a3a. Ilonyuenue u npumenenue yeapHo2o
eaza. buonornyeckoe aeiictBue yrapHoro raza. KapOuael kanbius, aitoMuHus U xene3a. KapOoHaTel 1 ruipokapOOHATEI.
Kpyzo0eopom yenepooda 6 scusoii u nesxcusou npupooe. KauectBeHHasi peakiusi Ha kapooHaT-uoH. dusnveckre 1 XUMUYECKUE
cBoricTBa kpeMHus. Cuntanbl U cunuiubl. Oxcua kpemuust (1V). KpemuueBbie KuciaoTsl U ux coyiv. CUIuKaTHbIE MUHEPAIbl —
OCHOBA 3€MHOM KOpBL.
OO6mrast xapakTepucTuka siuemMeHToB VA-rpynnsl. Hutpuasl. KauecTBeHHas peakius Ha HOH aMMOHUS. A30THasI KHCJIOTa KaK
OKUCHUTENb. HUTpaThl, WX pu3nUecKre u XUMUIECKHUE CBOMCTBA, MpuMeHeHne. CBOWCTBa, MOTydYeHUE U MpUMeHeHue Gocdopa.
®ochun. Dochopusie u nonudochopHbie KUCIOTHL. buonornyeckas ponb Gochartos.



O6mras xapaktepuctuka 3nemMeHToB VIA-rpymnmbel. OcoObie CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTH. KauecTBeHHbIE
peakiuu Ha cynbGu-, cyiabGuT-, U CyJbhaT-uoHHI.

O6mas xapakrepuctuka siaemeHToB VIIA-rpymnmbsl. OcoO0eHHOCTH XUuMuK GTopa. ['ajJoreHoBo0POIbl U UX MOIYYCHHE.
["anoreHoBOaOPOHBIE KUCIOTHI U UX cONU. KauecTBEHHbIE pEaKIMM Ha TaIOreHU-noHbI. Krcimopoicoaepxaime coeIMHEHUS
xJyiopa. [I[puMeHeHne TaIOreHOB U UX BaKHEUIINX COCIUHEHHUIA.

bnazopoonuvie cazvl. Ilpumenenue 61a2o0poomnsix 2a3os.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEILIECTB, BOJOPOJAHBIX COEAUHEHHUI, BBICIINX OKCHIOB M THIPOKCH]IOB.
Nnentudukarms HEOpraHUISCKUX BEIIECTB M HOHOB.

XuMus ¥ ’KU3Hb

Hayunble MeToabl mo3HaHus B XUMHH. VMcTouHuku xummdeckod uHpopmarnuu. Ilonck mHbopmanuy mo Ha3BaHUAM,
uaeHTu(UKaTopaM, CTPYKTYpHbIM (opmyiaM. XUMUYECKUN aHAIIU3, CUHTE3, MOJECIMPOBAHUE XHMHYECKHX MPOLECCOB U
ABJICHUM KaK METOJbl HAay4HOrO NO3HaHUA. Mamemamuueckoe MOOeIUposarue npoCmpaHCmeeHHO20 CMPOEHUs MOJIEeK)
opeanuueckux gewjecms. Cospemennvie QU3UKO-XUMUYecKue Memoosl yYCMAaHOBNeHUsl COCMAsa U CMPYKmMypbl 8eUecms.

Xumuss u 370poBbe. JlekapcTBa, ()epMEHTHI, BUTAMHUHBI, TOPMOHBI, MHHEpasbHble BOJbL. [IpoOiieMbl, CBs3aHHBIE C
IPUMEHEHHEM JIEKapCTBEHHBIX MpenapaToB. BpeaHble mpUBBIYKY U (PaKTOPHI, pa3pyllatoliie 310poBbe (KypeHue, ynorpedieHue
aJIkoroJisi, HapkoManus). Pannonansnoe nuranue. [Iumessie 1o0aBku. OCHOBBI MUIIEBOW XUMHUH.

Xumus B meautuHe. PazpaboTtka nekapcTB. XUMHUECKHE CEHCOPBI.

Xumusi B TOBCEAHEBHOW XW3HU. Moromme U 4YucTAmuMe cpeAcTBa. PenemieHTsl, MHCEKTUUUIBI. CpeAcTBa JTUYHOM
rUrueHsl 1 KocMeTHku. [lpaBuna 6e3onacHoi paboThl ¢ €AKUMU, TOPIOYMMH ¥ TOKCUYHBIMU BEIIECTBAMHU, CPEACTBAMU OBITOBOM
XUMHH.

XUMHMS U CEeITbCKOE X0351iCTBO. MUHEpalibHbIE U Oprannueckue yaoopenus. CpeacTBa 3aluThl paCTEHUN.

XuMHs B MPOMBIIIIEHHOCTH. OOI1Me MPEACTABICHHS O MPOMBIIIJIEHHBIX CIOCO0aX MOJYYeHUs! XUMHUYECKUX BEIIECTB (Ha
puMepe MPOU3BOJICTBA aMMHUaKa, CEpHOM KHUCIOThI). [IpombiinieHHas opranunyeckas xumus. Cblpbe AJiE OpraHHMYECKOU
npoMbluIeHHOCTU. [IpobiieMa 0TX0A0B M MOOOUYHBIX NPOAyKTOB. Hanbonee KpymHOTOHHAXHBIE MPOU3BOACTBA OPraHUYECKHUX
coenuHeHni. YepHas u nBeTHas MeTtaiuryprusa. CTEKIIO U CUIIMKATHAS TPOMBIILIEHHOCTb.

Xumus U sHepretuka. [IpupoaHble HCTOYHUKK yIiIeBOAOpoAoB. [Ipupoanblii U MOMyTHBIM HEPTAHOM Ta3bl, UX COCTaB U
ucnonb3oBanue. CoctaB HedTH U ee nepepadoTka. Hedrenpomyktel. OxkTaHOBOE unciao OeH3uHa. OXpaHa OKPYKAIOIMICH CPEIbI
npu HedTenepepaboTKe U TPAHCIOPTUPOBKE HEYTEPOYKTOB. ANbTepHATUBHBIE UCTOYHUKU SHEPTHH.

Xumuss B crtpoutenbctBe. llement. beron. IlombGop onmTUManmbHBIX CTPOUTENBHBIX MAaTEpUATIOB B IPAKTHUECKON
NEATEIIBHOCTH YEJIOBEKa.



XUMUSL U 3KOJOTUSl. XUMHUYECKOE 3arps3HEHHE OKPY Kalollel cpenbl U ero mociueactsus. Oxpana ruapocdepsl, MOUYBBI,
atMocdepsl, (GI0psl U PayHbl OT XUMUYECKOTO 3arpsi3HEHUSI.

THIbI pacyeTHBIX 32124
1. HaxoxaeHue MOJNEKyJISIpHOH (HOpPMYJIbl OPraHMYECKOro BEHIECTBA MO €ro IJIOTHOCTH M MAacCOBBIM JOJSIM 3JEMEHTOB,
BXOJIAIIMX B €r0 COCTAB, WJIM O MPOAYKTaM CTOpaHHUsI.
PacueTsl MaccoBo# 10U (Macchl) XUMUYECKOTO COETUHEHHUS B CMECH.
Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIM OJHO W3 BEIIECTB JAaHO B M30BITKE (MMEET
MIPUMECH ).
PacueTsl MaccoBOl WM OOBEMHOM JT0JIM BBIXOJ1a MTPOIYKTA PEAKIIMHA OT TEOPETUUECKU BOZMOMXKHOTO.
Pacuetsl TemnoBoro ag¢exra peakiuu.
PacueTsl 00bEMHBIX OTHOIIEHUN Ta30B MPU XUMUYECKUX PEAKITUSIX.
Pacuetrsl Macchbl (00beMa, KOJMYECTBA BEIIECTBA) MPOJIYKTA PEAKIMM, €CIH OJHO W3 BEIIECTB JAaHO B BHUJE PAacTBOpa C
ONPEAEICHHON MacCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA.

w N

No ok

Conepxxkanue TeM yyeOHOro kypca 10 kiacca

Paznen I. TeopeTuueckue 0CHOBBI OPraHuvdecko xumuu (3 4)

[IpenmMer u 3HAUEHUE OpraHUYEeCKON XUMUN. OCOOEHHOCTH OPTaHMYECKUX COCAMHEHUN
Teopus xumuyeckoro ctpoenust A.M. bytieposa. 3oMepsl.

Cocrasnenue HopMys U30MEpOB.

HomeHnknatypa opraHM4ecKux COeAMHEHUN

DJIEKTPOHHAS IPUPOJA XUMUYECKOU CBSI3U B OPTraHUYECKUX COCTUHECHUSX.

SBnenue rubpuaU3au aTOMHBIX opouTaneil. Knaccudukaius opraHM4eCKUX BEIleCTB

Paznea II. Yriesoaopoasi (12 4)

AJIKaHBI: TOMOJIOTHS, U30MEPUSI U HOMEHKIaTypa. Ou3znueckue U XMMUYECKUE CBOMCTBA alkaHOB. [loilyueHue u nmpuMeHeHue
AJIKaHOB.

[MuknoankaHBI.

AJIKEHBI, AJIKUHBI, AJIKAUEHBI: TOMOJIOTHS, U30MEPHsI U HOMEHKJIATypa.

XHUMHUYECKUE CBOMCTBA, MIOJy4EHUE U IPUMEHEHUE ITUIICHA.

[TpakTuueckas padora Ne 1. [Tomyuenue sTuiieHa 1 U3y4yeHUE €TO CBOMCTB.



XHWMHUYECKUE CBOMCTBA, OJyYEHHE U MPUMEHEHNE JUBUHIJIA U ALIETUICHA.

Apomatuueckue yrieBoaoposl. benzon. Cocras, 371€KTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE.

XuMHUYecKHe cBoicTBa O€H30J1a U TOyOoJa.

O6o6mmaronuii ypok mo treme 4.

KontponbHas padota Ne 1.

Hemonctpanuu. 1. Onpejenenrie KaueCTBEHHOIO COCTaBa METaHa 10 NMPOAYKTaM ropeHus. 2. B3pbiB cMecu MeTaHa ¢ BO3IyXOM.
3. OTHoOUIeHUE TpeebHBIX YIJIEBOJOPOJOB K PAcTBOpPY INEpMaHraHaTa Kanwus, mejaouded u kuciot. 4. ['openue stuiena. S.
B3anmogeiicTBue strieHa ¢ OpoMHON BomoH. 6. B3ammomeicTBue STHIICHA C pacCTBOPOM mepMaHraHata kamwms. 7. [lomydenue
aneTusieHa kapouaHeiM crocoboM. 8. ['opeHue areruineHa. 9. BzaumopelicTBue anetwieHa ¢ OpoMHoW Bojoi. 10.
B3auMozeiicTBue anetusieHa ¢ pacTBOpoM nepmaHranara kanus. 11. benson kak pactBoputens. 12. OTHOleHue OeH3ona K
OpomHoii Bojzie. 13. OTHoIIeHHe O€H301a K pacTBOPY nepMmaHraHaTta kayius. 14. I'openue 6en3ona. 15. OkucneHnue Toiayona.
JIabopaTopHsbie onbIThL. 1. U3roToBieHne Moaeneil MojaeKyn yriieBo1opoaoB. 2. M3yueHne cBOMCTB NPUPOIHOTO KayuyKa

Paznea II1. Kucisiopoacoaep:kamme oprannyeckue coeqnHenus (12 4)

[Tonsatue o criuprax. [IpenenbHbie 0THOATOMHBIE COUPTHL. BomopoaHas cBsi3zb. MeTanon u 3TaHoJ. [lonydeHne n xumMuyeckue
CBOMCTBA OJIHOATOMHBIX CIIUPTOB.

MHOroaTOMHbIE CHUPTHI: 3TUIICHTJIUKOIb, TIIUIEPHUH.

DeHOJIBI.

AJnbaerusipl: n30Mepusi, HOMEHKJIATypa, PU3nYecKue U XUMUIECKHEe CBOMCTBRA.

[TonyueHnue U IpUMEHEHHUE AJIbJICTHU/IOB.

KapOoHoBbBIE€ KMCIOTHI: TOMOJIOTHS, U30MepHUsi, HOMEeHKJIaTypa. dusnueckue cBOWCTBA KapOOHOBBIX KUCIIOT.

XUMHUYECKHE CBOMCTBA U MOJydeHUE KapOOHOBBIX KUCIOT. Cl0KHBIE Y(PUPBHI.

Kuipbl — TpurmMuepuabl: COCTaB, CTPOCHHUE, CBOMCTBA.

Knaccudukanus yrinesogos. I 1oko3a: cTpoeHue, CBOMCTBA, MPUMEHEHHE.

Cnoxnbie yraeBoabl. Caxapo3a. Kpaxman u mesmitosnosa.

[IpakTudeckas padota Ne 2. KauecTBeHHBIE peaKIUd OPTraHUYECKUX BEIIECTB.

O6o0maromuii ypok mo Teme 6.

KonTponbnas padota Ne 2.

Jemounctpanuu. 1. CpaBHEHHE CBONCTB MpeeSIbHBIX OJHOATOMHBIX CIUPTOB (PaCTBOPUMOCTH B BOJI€, TOPEHUE, B3aUMO/ICHCTBUE
c HatpueM). 2. BzammonelictBue riuiiepuHa ¢ HaTpueMm. 3. PactBopumocth (deHona B Bojae. 4. B3aumoneiictBue (enomna c
OpOMHOI1 BOIIOM.



5. BzaumopneiictBue ¢enona ¢ pactBopom ménoun. 6. BeirecHenme (enona u3 ¢GeHonsATa HATPUS YTOJIBHOW KHUCIOTOM. 7.
B3aumoneiictBue peHosa ¢ pactBopom xsopuaa xxenesa (I11) u 6pomHoit Bo10M.

JlabopaTtopubie onbIThl. 1. Peakuusi okucieHus: stuioBoro cnupta okcugaom meau (I1). 2. PacTtBopenue riuiiepuHa B BOJE.
3. BzaumoeiicTBHE rIulieprHa CO CBEXXEOCAKAEHHBIM TuipokcuioM meau (1)

Hemonctpanuu. 1. B3aumonelictBue GpopMainpieruia ¢ aMMHadHbIM PacTBOPOM OKcuja cepedpa u ruapokcugom meau (11). 2.
KadecTtBeHHas peakius Ha abAeTUIbl ¢ GYKCUHCEPHUCTON KUCIOTOM.

3. [onyyeHue ykCycHOTo alibJIeTuia OKUCIeHHEM 3TaHoa. 4. OTHOIIIEHHE OJICMHOBOM KHUCIIOTHI K OpoMHOM Bojie. 5. OTHOLIEHUE
OJIEMHOBOM KHCJIOTHI K pacTBOpPY NepMaHranara Kkayiusd. 6. [lonydenune cioxxHoro agupa.

Jlaboparopubie omnbIThl. 1. Oxucienuwe staHosa okcuaoMm wmeau (II). 2. Oxwucnenuwe anpaerupa rugpokcupoMm meau (II).
3. Peakrmus cepebpsiHOTO 3epKaiia

HemoncTpauuu. 1. PacTBOpUMOCTH >KMpPOB B PAaCTBOPUTENSX pa3IMyHOM mpupoabl. 2. Peakuust cepeOpsHOro 3epkajia ¢
pacTBOpOM INIIOKO3bI. 3. Okuciienne roko3bl ruapokcuaom meau (II). 4. 'maponns caxapo3sl. 5. 'Hapoau3 HEUT0NI03bI.
JlaGopatopHble OmnbITH. 1. PacTBOpUMOCTH KMPOB B BOJIE U OPTaHMYECKUX PACTBOPUTENSIX. 2. B3auMojelcTBUe TIIOKO3bI CO
CBeX)eoCaXIEHHBIM rusipokcuaoM Meau (II) mpu oOBIUHBIX yCNIOBHSIX W HpU HarpeBaHuu. 3. B3aummopeiicTBue caxaposbl ¢
ruapokcuiom menu (I1) mpu oObpuHBIX ycnoBusax. 4. BzaumopeiicTBue kpaxmana ¢ uojom. 5. I'maponus kpaxmana. 6. L{BeTHbie
peakIuu Ha OeJIoK

Paznen IV. A3otconep:kaniue oprannyeckue coeqnneHus (4 yaca)

[Tonsitue 00 a3oTcoAepIKAITUX OPTaHUYECKUX COCTUHEHUSIX. AMUHBI.

AHUIUH — TIPEICTaBUTENIb APOMATHYECKUX AMUHOB.

ApomaTHdecKre TeTePOIMKINICCKUE COCTUHCHHUS.

AMUHOKHUCITOTHI.

benku: kmaccudukaius, IpocTpaHCTBEHHOE CTpOeHHUE U cBoiicTBa. CuHTE3 Oenka.

[Tpaxtrueckas padora Ne 3 o Teme «PereHne sKCepruMEHTAIBHBIX 3aa49 110 OPTaHUYECKON XUMHUM)

Hemonctpanuu. 1. [lomydeHne MeTuinamuHa, €ro TOpPEHHE, TOATBEP)KICHUE INEJIOYHBIX CBOWMCTB pacTBOpa M CHOCOOHOCTH K
oOpazoBanuio coneit. 2. [lomydenne kpacutenss aHWIMHOBOTO YEPHOTO M OKPAIIMBAHUE UM XJIOMKOBOW TKaHU. PacTBOopeHue u
ocaxkjieHue 0enKkoB. JleHaTypariust OEIKOB.

JlabopaTopHBIil OTIBIT:

[[BeTHBIE peakuu HA OEINOK.

Pasznen V. BoicokoMoJieKy asipHble coequHenus (3 4)



OO1111e MOHATHS O CHHTETHYECKUX BRICOKOMOJIEKYISIPHBIX coequHeHusX. [lnactmacchr.

PacnoznaBanue miactmacc. CunteTndeckue Kayqayku. CHHTETUYECKHE BOJIOKHA.

Pacnio3HaBaHu€ BOJIOKOH.

JemoncTpanuu. 1. O6pasipl I1acTMacc, CHHTETUYECKUX Kay4yKOB U CUHTETUYECKUX BOJIOKOH (KOJUIEKIIUH).

2. CpaBHEHHME CBOWCTB TEPMOIUIACTUYHBIX M TEPMOPEAKTUBHBIX NMOJMMEpOB. 3. Ilomumepusanus cruposa. JlenoamMepusanus
nosictrpoda. 4. [lonydeHue HUTEN U3 KalpOHOBOW CMOJIBI MJIM CMOJIBI JIABCAHA.

JlabopaTopHbie onbIThl. 1. M3yyeHue CBONCTB MOJUATUIIEHA (TEPMOIUIACTUYHOCTH, TOPIOYECTH, OTHOLIEHMSI K pacTBOpam
KHCJIOT, IEJI0Yed, OKUCIUTENAM). 2. PaciiiaBiieHre KanpoHa U BBITSTHBAHUE U3 HETO HUTEH.

Coaep:xanue Tem yueOHOro kypca 11 kiacca

Pasznea I. Teoperuveckue ocHOBBI 001Ielt xumuu (3 4).

Baxknelume noHATHS] XUMUU U UX B3aUMOCBSI3U. OCHOBHBIE 3aKOHBI XUMHUH M pACU€Thl HA UX OCHOBE.

CoBpemeHHbIE TPEACTABIEHUS O CTPOCHUU aTOMA.

[Tepnoanueckuii 3axkoH u [leprnognueckas cucrema xumudeckux seMeHToB .. MenaeneeBa B CBeTe TEOpUU CTPOEHHUS aTOMa.
JemoncTpanuu. 1. Monenu mosneky. 2. O0bEMHBIC U TIJIOCKOCTHBIE MOJICNIA aTOMHBIX opOuTanei. OnopHbie KOHCIIEKTHI
Pa3zgen II. Ilepuoamyeckuii 3aKOH W NepUOAMYECKasA cucTeMa xumudeckux 3jaeMeHToB [[.U.MennesieeBa Ha OCHOBe
yuyeHHsi 0 cTpoeHnu aTtoMoB. CTpoeHue BeniecTBa. Xumn4yeckue peakunu (15 yacos).

XuMH4ueckasi CBsI3b U €€ BUIBI.

Kpucrammmueckue pemérku. B3anmocBsA3p THMa XUMHYECKOM CBSI3H, KPUCTAIUIMYECKOW PEMIETKM KM CBOWCTB BEIIECTB.
MHoroo0pa3ue BEmecTB U €ro NpUYrHbI.

HMemonctpamun. 1. O6pasipl BemecTs. 2. Mojean MoIeKyl, KpucTauimdeckux pemeTok. 3. CxeMbl 00pa30BaHUs pa3HbIX BUIOB
cBsi3u. 4. OOpasipl aMOppHBIX M KpUCTALIMYECKUX BemiecTB. 5. IlnaBiaeHue xsyopupa HATpus; BO3rOHKAa HOJa; U3Y4YEHUE
TEIJIOBOM U 3JEKTPUUECKON MPOBOAMMOCTU MeTalIoB. 6. [lonyuenune amioTponHbix MoauduKaiuil Kuciaopoaa, cepsl, pochopa
Knaccudukanus peakiuii B HEOPraHM4eCKOW U OpraHuYeCKON XUMHUH.

TernoBo# AhHEKT XUMHUECKOU PEaAKITHH.

CkopocTb xumMHuueckon peakuuu. Karanms.

OOpaTUMOCTh XMMHUYECKUX peaknii. XMMHUYECKOE paBHOBECHE.

Peaxiuu moHHOr0 0OMEHA B BOJAHBIX PACTBOPAX.

['maponus opraHnYecKUX U HEOPTaHUYECKUX BEILIECTB.



OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.
DIIEKTPOJIN3 paCTBOPOB U PACILIABOB.
Kontponbhas padota Ne 1.
JMemoncTpamun. 1. Dk30- U sHAoTepMmudeckue peakuuu. 2. Cxembl. 3. TabGmuibl. 4. ONbITH, OTpaKkarollde 3aBUCUMOCTh
CKOPOCTHM XHWMHYECKHUX pEaKUUWd OT MNPHUPOAbI W HM3MEJIbUYCHHS BEIIECTB, OT KOHUEHTPALUHU PEArupyrollnuxX BEHIECTB, OT
temnepaTtypbl. 5. ONObITHI, MOKA3bIBAIONIUE AJIEKTPONPOBOJIHOCTh PACIUIABOB M PACTBOPOB BEUIECTB PA3NUYHOTO CTPOCHHS. 6.
N3meHeHnne oKkpacku UHJIUKATOPOB B PA3NIMYHBIX cpeaax. 7. AMGOTEpPHOCTh U 3aKOHOMEPHOCTH MPOTEKaHUs peakiuii oomMeHa. 8.
DNEeKTpOoJIN3 pacTBOPOB COJIEH.
JlaGopaTopHbie onbIThl. 1. B3anmMonencTBue IMHKA C COJSIHOM M YKCYCHOM KHcCioTamu. 2. B3aummonencTBhe LHMHKA C
KOHIICHTPUPOBAHHOU U pa30aBIEHHOW CEpHOUM KUCIOTOU. 3. MI3MeHeHrne OKpacKu MHIUKATOPOB B pa3IMYHBIX cpenax. ['uaponus
coJen

Pasznea II1. MeTaJsibl, HeMeTa/LUIbl M UX coeqrHeHud (12 v).
[Tonoxenue metamioB B [lepuoanueckoii cucreMe xumuieckux 35meMenToB .M. MenneneeBa u ux o01miasi XxapakTepUuCTHKA.
Mertanibl rIaBHBIX MOATPYIIL.
Mertasibl TOOOYHBIX MOATPYIIII.
Koppo3ust meraiuios. [lonyuenune u npuMenenne metauioB. [losoxkenne HemerayuioB B [lepuoandeckon cUCTeMe XMMHUYECKUX
sanemeHToB /.M. MenneneeBa u ux o6mas xapakrepuctuka. O6mias xapakrepuctuka HemeramwioB VII- u VIA-rpynn.O6mas
XapakTepucThkKa HemetaiuioB V- u IVA-rpynm.
[Ipaktuueckas padota Ne 1«PerieHne kauecTBEHHBIX U paCUETHBIX 3a/1a4.
KontponbsHas padota Ne 2.
Jemoncrpanuu. 1. TaGauIBl U CXEMbI CTPOCHUSI aTOMOB, PACIIPOCTPAHECHUS JIEMEHTOB B MIPUPO/IC, NMOJTYUEHUS U MPUMEHEHUS
COE€OIUHEHUN HEMETAJUIOB. 2. BEITECHEHME raJIOrT€HOB U3 UX COJIEH.
3. TlomyyeHue annoTponHBIX MOAM(UKALMNA KHUCIOpoaa, cepbl U (ocdopa. 4. Peakumu, WIUTIOCTPUPYIOUIUE OCHOBHBIE
XMMHUYECKUE CBOMCTBA CEpbl, KUCIOpoaa, hocdopa. 5. BiaumonencTBre TUTHSI, HATPUS, MAarHUS M KaJbLUs C BOAOW, JIUTHUSA C
a30TOM BO3/yXa, HaTpusl ¢ HeMmeTauiamu. 6. [ameHue HeraméHou u3BecTH. 7. BaumopeicTBue aqtOMUHUS ¢ BOJOU, OpomMoMm,
nojoM. 8. OOpasibl criaBoB keje3a. 9. O0pasibl MeTauioB d-3JIEMEHTOB M HX CIUIABOB, a TaK)Ke HEKOTOPBIX coenuHeHui. 10.
OnbIThI, HUTIOCTPUPYIOIINE OCHOBHBIC XUMUYCCKHE CBOMCTBA COeIMHEHUI d-3]1eMEHTOB.
JlabGopaTopHblie onbIThI. 1. KauecTBEeHHbBIEC peaKIMM HA TaJIOT€HU-HOHBI.
2. KayecTBeHHBIE peakuy Ha HOHBI xkene3a Fe? u Fe*
Paszpen IV. I'eHeTuyeckasi CBSI3b HEOPraHMYECKUX U OPraHMYECKHUX BelecTs (4 yaca).
BemectBa n maTepuaibl BOKPYT Hac.
XUMHUYECKOE 3arpsI3HEHHUE OKPYKAIOUIEN CPEJIBI U €0 MOCIEACTBUA.



HaquLIe MCTOJbI ITIO3HAHUA BCIICCTB U XUMHNYCCKUX peaKHHﬁ.

JeMmoncTpanmum. 1. 3HaKOMCTBO ¢ o0Opa3liaMu JIEKapCTBEHHBIX BEIIECTB, OBITOBOM XuMHH. 2. OOpa3ibl METAUIMYECKUX Py U
JIPYTOro ChIPbSl Ui METAJUTYPrHUE€CKUX MPOU3BOACTB. 3. Mojenb KOJOHHBI CHHTE3a ISl MPOM3BOJACTBa ammuaka. 4. Cxembl
IPOU3BOJICTBA UyTyHA U cTaiu. 5. TaOnuisl, kiaccu@uKamoOHHbIE CXEMbl METOJJOB ITO3HAHUS.

3. TemaTnyeckoe NVIAHUPOBAHUE

10 xnace
Ne Tema KosmmuecTBo yacos KonnuecTBo nmpaktruecknx
U KOHTPOJIbHBIX PaboT
1. TeopeTnueckre OCHOBBI OpraHMYe€CKON XUMUU 3 -
2. VYTIIeBo10pO bl 12 IMp-1
KP-1
3. Kucnoponoconepxkaiinre opraHn4eckue 12 IP-1
COE€IUHEHHUS. KP-1
4, A3oTcoiepxKalue OpraHMuecKre BEIIeCTBa. 4 [TpoBepounas padora Ne 1
5. | BeicokoMOJIEKYIISIpHBIE COETMHEHHSL. 3 -
Bcero: 34 [P -2
KP -2

11 kaacce



Ne Tema Kosmn4yecTBo yacos KoumnuecTBo
NPAKTHYECKHUX U
KOHTPOJIbHBIX padoT
1. TeopeTudeckre OCHOBBI OOIIEH XUMUH. 3 -
Baknelme XuMAYECKUE TTOHATHS U 3aKOHBI
2. | [lepuoauyeckuii 3aK0H U MEPHOANUECKAs CUCTEMA 4 -
xuMu4eckux saemeHToB JI.M.MeneneeBa Ha
OCHOBE YYEHHSI O CTPOCHHH aTOMOB
3. CrtpoeHue BeliecTBa 5 [TpoBepounas padora Ne 1.
4, XUMHUYECKHUE PeaKIuu 6 KP-1
[P -1
5. Heopraunueckas xumusi. MeTaiuibl 7 [TpoBepounas padora Ne 2.
I1P-1
6. | Hemeramib 5
KP-1
IP -1
7. | I'enernueckas CBsI3b HEOPTAHUYECKUX U 4 -
OpraHUYeCKUX BEIECTB.
Bcero: 34 [P -3
KP -2
TemaTuyeckoe moypo4Hoe mjianHuposanue no xumuu 10 kiace
Ne HaumeHoBaHue pa3jaesioB U TeMm nporpammbl | KostnuecrBo yacos JJieKTPpOHHBbIE (HU(PPOBBIE)
n/n o0pa3oBaTe/IbHbIE PeCypPChl
1 IIpenMer opraaM4ecKor XuMuu, ee 1 po1

BO3HMKHOBCHHUC, PA3BUTHC W 3HAYCHUC.

https://resh.edu.ru/office/user/link_teacher/




code 3a2daflfa48cb6f3d744

2 Teopust CTpOCHUSI OPraHUYECKUX COCTMHEHUH pa1I
A.M.ByTiepoBa, €€ OCHOBHBIC MTOJIOKCHHSI. https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744
3 [IpencraBnenue o knaccudukanuu porI
opraHuveckux BemiectB. Homenknarypa https://resh.edu.ru/office/user/link_teacher/
(cmcTeMaTnvecKas) ¥ TPHBHAIbHBIC Ha3BaHUS code 3a2daflfa48ch6f3d744
OPraHN4YCCKUX BCUICCTB.
4 AJIKaHBI; COCTaB U CTPOCHUE, TOMOJIOTHYECKUI paLI
psI. https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744
5 MertaH H 3TaH - HpOCTGfIIHPIG IMpCaACTAaBUTCIIN pouI
AJIKaHOB. https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA. po1
https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744
7 IIP Ne 1 ITonydeHue 3THIIEHA U U3YUEHUE €TO po1
CBOICTB. https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
8 Anxanuensl: OyTtaaueH -1,3 u MeTunOyTaaueH- pa1I
1,3. [TonyyeHre CHHTETUYECKOTO KaydyKa U https://resh.edu.ru/office/user/link_teacher/
PE3UHBI. code 3a2daflfa48ch6f3d744
9 AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, joeliit
TOMOJIOTHYCCKUH Psifl. ANCTHIICH - IPOCTEHIIINN https://resh.edu.ru/office/user/link_teacher/
IPEJCTABUTENb AJKHHOB. code 3a2daflfa48ch6f3d744
10 Brrunciienns no ypaBHEHUIO XUMHYECKON pom
peaKiuu. https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744
11 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTH apeHOB. po1

https://resh.edu.ru/office/user/link_teacher/




code 3a2daflfa48cb6f3d744

12 ['eneTnueckas CBA3b YIJIEBOIOPOIOB, jedii
IPHUHAJUICKHOCTD K Pa3IUYHBIM KJIacCaM. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
13 [IpupoaHbIe HICTOYHUKU YTIEBOIOPOIOB: porI
TIPUPO/IHBII U MIOIYTHBIH HeTSAHbIC Ta3bl, KX https://resh.edu.ru/office/user/link_teacher/
COCTAB U MIPHMEHEHHE. code 3a2daf1fa48ch6f3d744
14 [IpupoHbie UCTOYHUKHU YTIAEBOAOPOIOB: HE(PTH, pa
€€ COCTaB M CBOMCTBA, CIIOCOOBI IepepadOTKH https://resh.edu.ru/office/user/link_teacher/
HeTH. code 3a2dafl1fa48ch6f3d744
15 KontposnbHas pabota pa
Ne 1 o Teme «YTICBOLOPOIBIY. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
16 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHO U poII
3TaHoj1. BogopoiHas CBs3b. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
17 MHoOroaToMHbl€ COUPTHI. DTHUIICHTIIUKOJIb, pa1I
riutepuH. CBOWCTBA, MPUMEHEHHE. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
18 ®enon. CTpoeHue, CBONCTBA U NPUMEHEHUE pa1I
deHoa. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
19 Anpaerunl: hGopMaIbIeTUa U alleTaabACTHI. pa1I
ATETOH. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
20 OHOOCHOBHBIE TIpE/IC/IbHBIC KAPOOHOBBIC Joediit
KUCJIOTBI: MypaBbHHAS M YKCYCHASI. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
21 ITP Ne 2 CpoiicTBa pacTBOpa YKCYCHOM pa

KHMCJIOTHEI.

https://resh.edu.ru/office/user/link_teacher/




code 3a2daflfa48cb6f3d744

22 CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK
IPEICTAaBUTEIIM BBICHINX KapOOHOBBIX KUCJIOT.
23 Mpl1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, Joelii
UX MOIOIIIEE JCHCTBHE. https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
24 Crnosxxubie 3¢upbl Kak MPOU3BOIHBIC pa1I
KapOOHOBBIX KUCIOT. [ MIpOIIN3 CII0KHBIX https://resh.edu.ru/office/user/link_teacher/
3(HUpOB. code 3a2daflfa48ch6f3d744
25 Kupsl, THApONIN3 U IPUMEHEHUE. pa
buonoruueckas poib )KUPOB. https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
26 VYTI1eBOIbI: COCTaB U KiIacCU(PUKALIUS. pa
Baxueiimme mpencTaBuTeNN: TIIF0K03a, https://resh.edu.ru/office/user/link_teacher/
bpykTO3a M caxaposa. code 3a2daflfa48ch6f3d744
27 Kpaxman u nemnronos3a — mpupoIHbIe por
nojmMepsl. HaxoxaeHne B mpupojie, CBONCTBA U https://resh.edu.ru/office/user/link_teacher/
PUMEHCHHE. code 3a2dafl1fa48ch6f3d744
28 OTUIIEH U NPOINUIIEH — IPOCTENIINE pa1I
NPEICTABUTEIIN AJIKEHOB. https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
29 KP Ne 2 Kucnopoaocoaepxaiiye OpraHumueckue joeliit
COEIUHCHMS. https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48cb6f3d744
30 AMUHBI: METUJIAMUH Y aHUJIUH. pa1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
31 AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OPraHUYECKHe pom
coenuHeHus. VX OMoaornyeckoe 3HaUCHHUE. https://resh.edu.ru/office/user/link_teacher/
[NenTuasl. code 3a2daflfa48ch6f3d744
32 benku — npupoaneie nomumepsl. CocTas, Joelii}




CTPYKTYpa, cBoiicTBa. KanopuitHOCTh O€NKOB.
Ycrnexu B IOJyYEHUH U CUHTE3€ OEIKOB.

https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744

33 OCHOBHBIE IOHATUS XUMUHU 1 Joelii
BBICOKOMOJIEKYJISIPHBIX COCIUHCHHUIA. https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
34 OCHOBHBIE METO/IbI CHHTE3a 1 po1
BBICOKOMOJICKYJISIPHBIX COSTMHEHHIA. https://resh.edu.ru/office/user/link_teacher/
[TnacTMacchl, KayqyKH, BOJIOKHA. code 3a2daflfa48ch6f3d744
HUTOI'O | 34 ypoka, KP-2, ITP-2
TemaTuyeckoe moypouyHoe mianuposanue no xumuu 11 kiaace
Ne HaumMeHoBaHue pa3/ie/ioB U TeM NMPOIrPaAMMBbI KouunvectBo | DjekrpoHHblie (HudpoBbIe)
n/n 4acoB o0pa3oBaTeJibHbIE pecypchl
1 XUMUYECKHUM 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 pa1I
KOH(UTYpAIHsI aTOMOB. https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48cb6f3d744
2 [Teprnoanyeckuii 3aKOH U IEPUOAUYECKAsT CUCTEMA 1 pa1LI
xumuueckux 3memeHToB [I.M.Menneneesa. Ix cBsi3b C https://resh.edu.ru/office/user/link_teacher/
COBPEMEHHOM TEOpPHEH CTPOCHHUS aTOMa. code 3a2daflfa48ch6f3d744
3 1 pau
3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB XUMHUYECKHUX https://resh.edu.ru/office/user/link_teacher/
DJIEMEHTOB M MX COCIMHEHHIA TI0 TPYIIIaM U TIEPUOJIAM. code 3a2daflfa48ch6f3d744
4 Ctpoenue BeniecTBa. XUMUYECKasi CBSI3b U €€ BU/IBI. 1 jedii

Mexanu3mbl 00pa30BaHMs KOBAJIEHTHOU
cBsi3u. BoopoaHas CBs3b.

https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744




BaJIGHTHOCTB, OJICKTPOOTPHULATCIIBHOCTD. CreneHn
OKHUCJICHHA. BGHIGCTBa MOJICKYJIIPHOT'O U
HCMOJICKYJIIPHOTI'O CTPOCHHA.

pa1uI
https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744

6 [TonsiTue o nucnepcHbIx cucteMax MctuHHbIe 1 jedii
KOJUIOMIHBIE PacTBOPBL. MaccoBast J0J1s1 BEIIeCTBA B https://resh.edu.ru/office/user/link_teacher/
pacTBope. code 3a2daflfa48ch6f3d744
7 Knaccudukanys u HOMEHKIIaTypa HEOPTaHUIECKUX joeliit
coequHeHM. ['eHeTnvecKas CBs3b HEOPTaHHUSCKUAX https://resh.edu.ru/office/user/link_teacher/
BEIICCTB Pa3JIMIHBIX KJIACCOB. code 3a2daflfa48ch6f3d744
8 Knaccudukanusa XuMUYeCKUX peakuil B HEOpraHUYeCKON paLI
¥ OPTaHUICCKON XUMHUH. https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
9 Cxopocts peakiuit. O0paTtuMblie peakiuu. XUMUIECKOoe pa
paBHOBECHE. https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
10 por
[TP Ne 1 "Bumsitaue pa3nu4HbiX (hakTOpOB HA CKOPOCTh https://resh.edu.ru/office/user/link_teacher/
XHUMUYECKOH peakiuu’” code 3a2dafl1fa48ch6f3d744
11 Jlucconmanus 31eKTPOIUTOB B BOJHBIX PACTBOPax. pauI
CunbHBIC U CJIa0bIe AJICKTPOJIUTHI. Peakinu noHHOTO https://resh.edu.ru/office/user/link_teacher/
oOMeHa B BOJHBIX pacTBopax. Cpea BOJHBIX PACTBOPOB: code 3a2daflfa48ch6f3d744
KUCJIasi, HeuTpalibHasl, meaoyHas. BogopoaHeii
nokaszaresb (pH) pactBopa.
12 joeliit
OKHCIUTENTLHO-BOCCTAHOBHUTEIbHBIE peakiyn. [oHsTre https://resh.edu.ru/office/user/link_teacher/
00 3JICKTPOJIN3E PACTBOPOB M PACILIABOB COJICH. code 3a2daflfa48ch6f3d744
13 KP Ne 1 no pazneny "Teopernyeckre OCHOBbI XUMUU" pau
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
14 Meramnsl. [Tonoxenue metaios B [ICXD pa

JI..MeHnieneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB.

https://resh.edu.ru/office/user/link_teacher/




OO011e cBOMCTBA METAJIOB.

code 3a2daflfa48cb6f3d744

15 Joelii
CriaBel METAITOB. DIIEKTPOXUMUYICCKUH PsiTT https://resh.edu.ru/office/user/link_teacher/
HaNPSHKCHUI METAJLIOB. code 3a2daflfa48ch6f3d744
16 XUMHYECKHE CBOMCTBA BAXKHEMIIINX METAILIOB M UX paLI
COCITUHCHUH (HATPU, KWK, KaJIbIIUH, MarHui, https://resh.edu.ru/office/user/link_teacher/
QATFOMHUHHH ). code 3a2daflfa48ch6f3d744
17 pau
https://resh.edu.ru/office/user/link_teacher/
XUMUYECKHE CBOKWCTBA XpOMa, MEJM M UX COCJTMHCHUM. code 3a2daflfa48ch6f3d744
18 XUMHUYECKHUE CBOMCTBA LIMHKA, KEJIE3a U UX COCAUHECHUMU. pa1LI
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
19 ITP Ne 2 PemieHue 3KCIIEpUMEHTAIBHBIX 3a7a4 10 TEME pa1LI
“MeTtamisr” https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
20 HemeTtamibl, ux mojioxkeHrue B IEPUOIUUECKON CUCTEME joeiit
J.1M.Menpaeneea. OCOOCHHOCTH CTPOCHHS aTOMOB https://resh.edu.ru/office/user/link_teacher/
HEMETaJLIOB. code 3a2daf1fa48ch6f3d744
21 Pu3NUeCcCKUe CBOMCTBA HEMETAIOB. AJIJTIOTPOIIHS pa1I
HEMETaJUIOB (Ha IpUMepe KHCIIOPoa, YIiIiepoaa, Cephl U https://resh.edu.ru/office/user/link_teacher/
dbocthopa) code 3a2daflfa48ch6f3d744
22 XUMUYECKHE CBOMCTBA raJIOT€HOB, CEPHI U UX joeliit
COEIUHCHHIA. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
23 XUMHUYECKHE CBOMCTBA a30Ta, ocdhopa U X COCTUHECHUIA. Joediit
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
24 XHUMHUYECKUE CBOMCTBA YIVIEPOJA, KPEMHUS U UX paL

COEIMHEHN.

https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744




25

[IpuMeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COEJIUHEHUM.

pa1uI
https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48ch6f3d744

26 O00011eH1Ee U CUCTEMATH3aIMs 3HAHUN 110 TEME Joelii
«Hemerasibr”. BeraucieHus 10 XMMHYECKUM yPaBHEHUSAM https://resh.edu.ru/office/user/link_teacher/
peakIui ¥ TEPMOXUMHUICCKHE PACUCTHI. code 3a2daflfa48ch6f3d744
27 ITP Ne 3 Pemnienue s3KCEpUMEHTAIBHBIX 337a4 IO TEME paLI
“HemeTasmibr” https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
28 KP Ne 2 mo remam “MeTasuibl 1 HEMETaIUIbI pa1LI
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
29 Heopranunueckue u opraHnyecKkue KUCIOThI U OCHOBAHUSI. poI
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
30 AM@oTepHbIe OpraHuYecKre U HEOPraHUYECKHe pa1I
coequHeHus. ['eHeTHYECKas CBSI3b HEOPraHUYECKUX U https://resh.edu.ru/office/user/link_teacher/
OpPTraHUYECKHX BEIIECTB. code 3a2dafl1fa48ch6f3d744
31 Ponps xuMuu B o0ecrieueHr SKOJI0THYSCKOM, poa1I
SHEPreTHYSCKOHN ¥ MUIIEBOW 0€30TIaCHOCTH, Pa3BUTHE https://resh.edu.ru/office/user/link_teacher/
MEIULMHEI. code 3a2daflfa48ch6f3d744
32 [IpeacraBnenus 00 OONUX HAYYHBIX TIPUHITAITAX joeliit
MPOMBIIIICHHOTO TOTYYeHHUs BAXKHEHIIINX BEIICCTB. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
33 YenioBeK B MUPE BEIIECTB U MATEPUATIOB. XUMHUS U pau
3JI0pPOBbE YEIOBCKA. https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
34 Urorosslii ypok no kypcy 11 knacca. pa1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
NTOI'O | 34 ypoxka, KP-2, T1P- 3







